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Probably no group of insects has received more attention at the 
hands of economic entomologists than aphids, or plant-lice. Their 
interesting and often complicated biologies have attracted the atten- 
tion of investigators, not only among entomologists, but among 
workers in the larger fields of zoology and general biology. While 
a large amount of work on the life histories and biologies of aphids 
has been done, corresponding progress in their classification has not 
been made. ‘This is probably due to several causes, such as the lack 
of correlation of biologic and taxonomic facts, and the failure of 
aphidologists to consider sufficiently the results of the work of others. 

On account of the great economic importance of aphids and the 
necessity of their study in the development of control measures, the 
lack of knowledge concerning their systematic relationships results 
in much confusion. Some biologic workers, in fact, do not now at- 
tempt to give the name of the species being studied on account of the 
difficulty experienced in securing correct determinations. 


1This paper is the first of a series treating the Aphididae. It will be followed by others dealing ae 
the economic importance, biologies, and relationships of species in the different genera. 
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The present work was undertaken in the hope of remedying such 
a condition to some extent at least. The genera of the world have 
been studied. Many workers have lent material and the large col- 
lections of the National Museum and Bureau of Entomology have 
been drawn upon. In the National Museum collection a large per- 
centage of types has been available. To the study of preserved 
material have been added embryological, anatomical, and _ biological 
investigations that a better understanding of the natural relationships 
might be gained. 

Besides many aphidologists in this country and abroad, who have 
given helpful suggestions and many of whom have read and criticized 
the manuscript, the writer is indebted to Dr. A. L. Quaintance, of 
the Bureau of Entomology, for the facilities for conducting many of 
the biological investigations which to a large extent have laid the 
foundation for the systematic treatment here given. 


Superfamily APHIDOIDEA. 


There appear to be two distinct families in the superfamily Aphi- © 
doidea. These are the Aphididae and the Phylloxeridae. The present 
paper deals only with the Aphididae. 

Members of the Phylloxeridae differ markedly from forms belong- 
ing to the Aphididae. In the first place their biologies are quite 
different in that parthenogenetic oviparous forms occur during the 
summer. In the Aphididae only the sexed females which are pro- 
duced in the fall are normally oviparous. 

In structure the two families are separated at once by the formation 
of the stigma of the forewing. The wing itself seems very little 
different in an Adelges or Phylloxera from that in some of the special- 
ized genera of the Aphididae. An examination of the freshly emerged 
wing, however, as has been pointed out by Dr. Patch, shows that the 
stigma in the Phylloxeridae is formed by the radial sector and the 
stigmal vein is the media. In the Aphididae, on the other hand, 
the stigma is formed by radius , and the stigmal vein is the radial 
sector. The two families may thus be separated as follows: 


Ky TO THE FAMILIES OF THE APHIDOIDEA. 

Summer parthenogenetic oviparous forms produced: Stigma formed by 

hifesEacdal BECLOL 3.010 hi-ho et ee cee See oe Cee ISR ey ae PHYLLOXERIDAE. 
Only sexual oviparous forms produced: Stigma formed by radius,- --.-..-.APHIDIDAE. 

A word of explanation in regard to the name Phylloxeridae may 
be necessary. The genus Chermes was erected by Linnaeus in 1758 
and in 1862 was replaced by Psylla Geoffroy. For this genus Chermes 
ficus L. was set as type by Lamarck in 1801. Ficus, therefore, be- 
comes ipso Facto the type of Chermes, and Chermidae the family 
name of the ‘‘jumping plant-lice.”’ The family name for the aphi- 
doidean group, therefore, is derived from the genus Phylloxera 
Boyer (1834). 
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PHYLOGENY OF THE APHIDIDAE. 


In many published classifications of the Aphididae those groups 
which according to the writer’s conception are the most specialized 
have been placed as the most primitive. This is the case with those 
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Fic. 1.—Phylogeny of the hemipterous family Aphididae. 
insects Eoraine in the present classification the Eriosomatinae and 
the Hormaphidinae. 
 Astudy of the anatomy and the biology of aphids makes it evident 
that there are three main groups of living forms for which subfamily 
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names are here used: Aphidinae, Eriosomatinae, and Hormaphidinae. 
Besides these there is the one species, in some ways a relic of the 
past, forming the Mindarinae. | 

As will be seen by the diagram (fig. 1), the Aphidinae 1 is considered 
the most primitive subfamily of the three main groups. This is 
substantiated by the habits of the insects, by the structure of the 
wings, beak, etc., and by the sexual forms. 

Practically all of these insects are foliage or twig feeders. They 
live, as a rule, in colonies and have not developed any very special 
methods of life, such as highly complex gall formation. With the 
exception of the Mmdarinae the most primitive wimg structure oc- 
curring in the family is met with here. The media is most commonly 
twice branched throughout the subfamily and even in the Mindarimae 
there is more of a reduction than this. The antenne are of six 
segments, the largest number found in the family, and the sen- 
soria are simpler in nature than those met with in the other two large 
subfamilies. The beak in the Lachnini shows also a primitive 
condition in its segmentation. 

The sexual forms are most primitive in the Aphidinae.. Winged 
sexes often occur, at least the males are very commonly winged. Both 
sexes still retain their beaks and feed on their hosts in the same 

way as do the other forms, and the ovaries of the female develop 
normally, and she produces several eggs. ‘ 

When the phylogeny of this subfamily is studied, there becomes 
evident the primitive character retained by the Lachnini. Im these 
forms the beak structure and the nature of the antenne and 
cornicles point to a primitive condition. The sexes, too, indicate 
this, though not markedly more than m other tribes. But the fact 
that these forms are mostly conifer feeders should not be overlooked. 
It is the opmion of the writer that this is a primitive habit. 
The Lachnus branch, therefore, may be considered the lowest branch 
of the Aphidinae. [Tf the wings of fossil aphids be examined it 
will be seen that by far the greater number of them possess a wing 
structure quite different from that of our living forms. The radial 
sector arises back of the stigma, which is usually very long and narrow. 
This character is retamed probably only in the Mindarmae. It is 
evident, then, that during the development of the present Aphidinae 
this vein migrated toward the tip of the wing until it came to stand 
either in the middle of the stigma or near its tip. On one line of 
this migration is the Lachnina wherein the vein has reached nearly 
to the tip of the wing and become short and straight. The remain- 
ing characters apart from the wings have in these forms remained 
quite primitive. The subtribe Eulachnina is evidently a more 
specialized group on this same line of development, for it possesses 
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the same type of wing. Therefore this subtribe is considered quite 
closely related to the subtribe Lachnina but differing from it in 
specialization of body form, cornicles, and eyes. The other sub- 
tribes of the Lachnini have quite a different wing structure. While | 
the radial sector has changed its position considerably from that 
found in the fossils it has not reached the tip of the stigma and is not 


straight, but much curved. In this regard, therefore, the Pterochlor- 


ina is perhaps the most primitive subtribe in the Lachnini, although 
in many respects it is specialized. On the other hand there are two 
highly specialized subtribes, the Anoecina and the Tramina. It is 
usually the custom to place the Anoecina with the Pemphigina. Its 
relations, however, are here. The adult forms are very similar in- 
deed to the lachnids. The sexual forms, on the other hand, are 
small and apterous and suggestive of the sexes of the Eriosomatinae, 
and there is considerable ground for placing the Anoecina there. 
These sexual forms, however, seem to differ quite distinctly from 


- those of the Eriosomatinae, which are beakless and the oviparous 


female of which never develops more than one egg. The develop- 
ment of the stigma shows quite an extreme modification from the 
long, narrow, primitive stigma. 

Near this same line of development is the rather highly specialized 
subtribe Tramina. The most marked character of this subtribe is 
the extreme modification of the hind tarsi. In considering only the 
genus Trama it might be thought that the tribe should belong with 
the Eriosomatinae. The species troglodytes has often been figured 
with cornicles in the apterous form. Specimens from Mordwilko 
and Schouteden determined as this species lack them and the writer 
therefore considers Trama as the most specialized genus in the sub- 
tribe. Another genus represented by radicis Kalt. shows cornicles 
very large and of a typical Lachnus character. Through this genus, 
therefore, the subtribe can be placed at once with its relatives in the 
Lachnini. Apart from the peculiar tibial character this genus is very 
lachnid-like. : 

The next branch from the Aphidinae is the Callipterus branch, 
which may be considered as arising somewhat later than the Lachnus 
branch. From this offshoot soon after it arose and before the present 
genera of the Callipterini appeared the Thelaxini separated. | 

This tribe, the old Vacuini, also has usually been placed with the 
Kriosomatinae. ‘There are some resemblances, it is true; only one 
ego, for instance, is usually laid by the sexual female. But this is 
not always the case, for, according to Buckton, more than one egg is 
sometimes laid. Such a condition shows that the one egg habit is of 
much more recent development than in the Eriosomatinae. More- 
over, the sexual female is very different in structure. She is not the 
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degenerate, beakless, nonfeeding individual of the Eriosomatinae, but 
feeds upon the leaf like the viviparous forms. Moreover, in external 
structure these insects resemble certain ones of the Callipterini, to 
such an extent, indeed, that Davidson has described one of these 
forms as a Chaitophorus. Certain of the structures met with in these 
forms resemble those found in the Hormaphidinae and on these 
structures the tribe might be placed there. The writer believes, 
however, that the true affinities of the tribe are snown by comparison 
with the Phyllaphidina. It will be seen at a glance that there is a 
very close resemblance in all main characters. But the sexual forms 
are different, although not so strikingly different as would appear at 
first. In the Phyllaphidina both winged and wingless ovipara and 
as a rule winged males occur. But in some species (quercifoliae) 
intermediate and apterous males also occur. It is not a very long 
call, therefore, from the apterous males and females of the Phyl- 
laphidina to the apterous sexes of the Thelaxini. But the habit of 
egg laying met with in this last tribe shows that it has been on this 
course of development longer than has the Phyllaphidina. The 
group is therefore considered as a tribe which has separated some- 
what earlier and yet has paralleled in some ways certain characters 
of the Phyllaphidina. 

Continuing with the Callipterus branch we find two somewhat 
similar lines of development, the one represented by the Callipterina 
and the other represented by the Chaitophorina. Both are similar 
in many regards, but are quite different in the armature, particularly 
of the antenne. = 

The first subtribe separating from that offshoot represented by 
the Callipterina is the Phyllaphidina. This seems evident from the 
fact that the oviparous forms of some species are yet alate, a primi- 
tive condition found very seldom in the Aphididae. The next off- 
shoot resulted in the Callipterina where the oviparous forms are apter- 
ous, the cornicles of moderate development, and the wing veins 
usually not reduced. From this offshoot the Saltusaphidina evi- 
dently arose. This little subtribe is closely related to the Callip- 
terina iN Many ways, but there are some new developments. In 
the first place the power of leaping has become developed by the 
enlarging of the femora. Secondly, both the sexual forms have lost 
their wings, which the male usually retains in the Callipterina. One 
of the most important points, however, is the fact that in the Sal- 
tusaphidina the ocular tubercles which represent the retained larval 
eyes are absent, whereas they are quite conspicuous in the Callip- 
terina. 

On this same Callipterus branch, but somewhat more specialized 
than the Callipterina, are two subtribes. These have specialized 
in opposite directions, the one toward the elimination of the cornicles 
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and the other toward the development of them. The first subtribe, 
the Monaphidina, lacks cornicles above. The second of these two, 
the Drepanaphidina, possesses them in varying degrees. In this last 
subtribe the males are winged, and the females have developed an 
extremely long, narrow ovipositor. 

Coming now to that line represented by Chaitophorus, the Chai- 
tophorina are found to be the most generalized, corresponding quite 
closely with the Callipterina. In this subtribe males are winged as a 
rule, but sometimes in the same species they are intermediate or 
apterous. Arising from the same branch with the Chaitophorina 
are two subtribes specialized in different directions, like the sub- 
tribes of Callipterus. The first, Fullawayina, lacks cornicles entirely, 
whereas the Pterocommina has developed them in varying degrees, 
as has the Drepanaphidina. This concludes the subtribes of the 
Callipterus branch. 

In connection with these insects the tribe Greenideini should be 
considered. The cornicles of the primitive aphids were evidently 
small, somewhat rounded or conical, and armed with hairs. In the 
Greenideini the insects have very long cylindric or somewhat swollen 
cornicles which are thickly covered with prominent hairs. No such 
well-developed cornicles are met with in any of the other tribes of the 
family, although they are approached in the Macrosiphina. In this 
latter subtribe species occasionally occur which show a few short hairs 
on the cornicles. It seems evident then that the Greenideini separated 
from the Aphidinae before the hairs of the cornicles disappeared. 
This was evidently more recent than the development of the tribe 
Lachnini which possesses a much more primitive cornicle. At about 
the same time that the ancestors of the Callipterini separated from 
the Aphidinae, other forms probably separated and more or less 
paralkeled in some ways the ancestors of the Macrosiphina, but unlike 
them carried the hairs of the cornicles. They thus resulted in forms 
with very long cornicles similar to those of the Macrosiphina but 
armed with long hairs. In other characters, too, they of course differ, 
particularly in regard to the cauda. | 

In considering the further development of the Aphidinae, a more 
or less distinct development of the cornicles and antennal tubercles is 
found. There are thus two types which separate themselves, rep- 
resented by Aphis and Macrosiphum respectively. These may be 
considered as leaving the aphid line at about the same time aiter the 
development of prominent cornicles. There are, consequently, two 
subtribes, the Aphidina and the Macrosiphina. The Cervaphidina 
represents a group of insects armed with long, somewhat cylindric 
cornicles, and very prominent spinelike protuberances. ‘The number 
of antennal segments is somewhat reduced, as is also the wing vena- 
tion. It seems evident then that this is a subtribe on somewhat the 
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same line of development as the Aphidina but developing these spec- 
ialized spines during the same period in which the wings and antennz 
have become reduced. Still another subtribe, the Pentalonina, 
shows a very peculiar wing venation. This is notso much a primitive 
wing as a more specialized one. It is placed, therefore, as one of the 
highest subtribes of the Aphidini. 

There remains yet for discussion the tribe Setaphidini. This, it 
seems evident, belongs with the Aphidinae. In regard to the an- 
tenne and the wings it is quite highly specialized but in regard to the 
cornicles, cauda, and anal plate this statement can not be made. The 
natural position of this tribe is somewhat doubtful. Its ancestors 
evidently separated from the aphidian line before the prominent corn- 
icles of the Aphidina, Macrosiphina, etc., appeared and yet the species 
are more specialized in many ways than are members of those sub- 
tribes. It would appear that the lines separated after that of the 
Greenideini, for the cornicles are not hairy. Yet this separation must 
have taken place a considerable time before that ‘of the Aphidina and 
Macrosiphina. The tribe is placed, therefore, as indicated in the 
diagram (fig. 1). 

The subfamilies, other than the Aphidinae, mclude the most spec- 

ialized members of the family. By far the most primitive of these 
subfamilies is the Mindarinae. This subfamily, as has been indicated, 
is a remnant from the past, giving some idea of the ancestors of the 
Eriosomatinae and the Hormaphidinae. The wing structure is partic- 
ularly worthy of study. The wing of no other living aphid is like it, 
but this peculiar structure is abundantly met with in fossil forms. 
The media, it is true, is more reduced than in certain members of the 
Aphidinae, but this is of very little importance as compared with the 
wing's peculiar structure. The form also feeds upon conifers and this 
is undoubtedly a primitive habit. The cauda and anal plate are 
unlike those met with either in the Eriosomatinae or the Hormaph- 
idinae. | : 
_ The sexual forms are interesting. They have become sufficiently 
specialized toward the Eriosomatinae to have lost the wings, but they 
retain the beak, at least in most individuals, and feed. The ovaries 
of the oviparous female also are developed so that a number of eggs 
are laid. 

The two remaining subfamilies are the most highly specialized of all 
aphids. 

The Eriosomatinae are in many ways more specialized than the 
Hormaphidinae, but in other ways they are more primitive. The 
whole Eriosoma line separates at once on the sexual forms. These 
are small, apterous, and beakless. Throughout their hfe they take 
no nourishment, and the ovaries of the oviparous female become 
atrophied, so that only one develops and of the eggs therein only one 
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reaches maturity. The most primitive tribe on this line is the 
Eriosomatini. The forms of this tribe are not as a rule distinct gall 
. formers. They possess rather prominent cornicles and have devel- 
oped special wax glands. They live as a rule upon deciduous trees, 
the summer forms of many species alternating upon ‘the roots of 
plants. 

More specialized than the Eriosomatini are the Pemphigini, which, 
however, are very similar to the former in many respects. These are 
distinct and true gall formers on deciduous trees. For part of the 
year they are usually altogether closed within the gall. Wax secre- 
tion is common and the cornicles are present, but reduced to mere 
rings. | 

The Melaphini are closely related to the Pemphigini and are gall 
formers like them. These forms, however, have lost entirely the 
cornicles which are usually still retained in the Pemphigini. 

A somewhat different specialization is met with in the Prociphilini. 
Here wax secretion has developed at the expense of the cornicles so 
that these organs are absent, at least in nearly all the forms of the 
species. Large wax plates have taken their places. The species are 
not true gall formers, but live upon foliage which they cause to roll or 
crumple into a pseudogall. Development along this line is also pres- 
ent in the next tribe, the Fordini. 

Here the cornicles are also absent, being replaced by large wax 
glands, but the species are nearly all root feeders and are usually 
associated with ants, often living with them in their nests. ‘This tribe 
may be considered the most specialized of all the Eriosomatinae. ~ 

The same specialization in the sexual forms has not occured in 
the Hormaphidinae. They are smail and apterous, it is true, but 
they possess beaks, they feed, and the oviparous female lays more than 
one egg. In one regard, however, these insects are more specialized. 
Many of them have developed a pecular aleyrodiform stage, which is 
quite different from anything occuring elsewhere inthefamily. Along 
with this development peculiar wax glands have made their appear- 
ance so that some of these forms look very much like aleyrodids 
and are indeed often mistaken for them. | 

The most primitive tribe here is the Oregmini, which, although it 
possesses many of the other characters met with in these forms, lacks 
the aleyrodiform stage. These insects possess quite distinct cornicles. 

Closely related to the Oregmini is the Cerataphidini. These insects 
likewise possess cornicles and in several ways suggest the Oregmini, 
but they have developed a distinct aleyrodiform stage and in this 
regard are much more advanced than the members of that tribe. 

Lastly, and perhaps most specialized of all, are the Hormaphidini. 
These insects are curious gall formers, not only on their primary host, 
but often on their secondary one as well. They lack cornicles and 
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have developed aleyrodiform generations and wax secreting structures. 
In many ways the specialization of these insects is most remarkable. 


Kerry TO THE SUBFAMILIES OF THE APHIDIDAE. 


1. Sexual forms small with functioning mouth parts absent. Oviparous" 
female with allthe egg tubes present or indicated in the embryo but the 
adult possessing only one tube and maturing one cell so that one egg only 
is laid. Cornicles much reduced or absent. Wax glands abundantly 
developed. Wing veins usually reduced. Antennal sensoria prom- 


BION be 3 ae ae Se eye He ee Re. Se ee ae ee ERIOSOMATINAE. 
Sexual forms with functioning mouth parts. Nearly all the ovarian tubes 
developed in the adult oviparous female. ....-.:... SS ea nce a Parca 
2. Radial sector of forewing inserted mesad of thestigma. -Sexessmall. Ovi- 
parous female layine iseyeralecoss. = 9-2). $2 MINDARINAE. 
Radial sector not so inserted but arising from thestigma.......-..-.--..---- ae 


3. Forms usually gallmakers. Wing veins much reduced so that the media is 
usually simple. Wax glands usual. Antennal sensoria annular. Aley- 
rodiform stages common. Sexes wingless as arule and small.. HORMAPHIDINAE, 

Forms not usually gall makers. Wing veins often not reduced. Wax 
glandsnot abundant. Antennal sensoria oval or subcircular. Aleyrodi- 
form stagesrare. Corniclesoften little reduced. Winged males common. 


APHIDINAE. 
Subfamily I, APHIDINAE. 


The subfamily Aphidinae contains many of the most primitive 
insects in the family. Indeed, with the exception of the Mindarinae 
the subfamily may be considered as by far the most primitive. 

The oviparous female, in all the tribes, develops the ovaries in a 
normal way and lays several eggs. An exception to this, however, is 
the Thelaxini, but here two or more eggs are sometimes laid. The 
males may be either alate, apterous, or intermediate, and in many 
species which possess the migratory instinct they are often produced 
on quite a different food plant from the oviparous form. The stem 
mothers are in practically all cases apterous, but the remaining gener- 
ations throughout the year may or may not be winged. In many 
species a larger percentage of winged forms occurs in certain 
generations and a larger percentage of apterous forms in others. 
In some species, however, this does not appear to be the case. In 
certain of the Callipterini practically all of the viviparous forms other 
than stem mothers are winged. 

The insects are mainly foliage feeders, but they also attack the 
stems and roots. They occur both upon woody plants and herbs. 
Their feeding may have little apparent effect upon the host or it may 
cause distortions or pseudogalls. Some species are particularly in- 
jurious to their hosts and when these are economic plants cause much 
loss. . 

Great variation is met with amongst the members of the subfamily. 
The antenne are rather long and slender and as a rule are armed 
with subcircular sensoria. In most of the forms the sixth segment 
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possesses an elongate narrow unguis, which in some of the Callipterini 
and Aphidini is remarkably developed. In the more primitive 
groups, however, this is short and thumb-like. The head of the 
apterous form differs much from that seen in the Eriosomatinae, in 
that true compound eyes are present and often very prominent, and 
the small larval eyes aré seen as ocular tubercles. It is noteworthy 
that in the Eriosomatinae the alate forms possess distinct compound 
eyes but the apterous forms have lost them. The wings are in 
general quite similar throughout the family in regard to the venation. 
In color, shape, and location of the veins there is often considerable 
difference. Moreover, there are a few genera amongst the different 
tribes which show abnormal wing form, of which genera Microparsus 
is a good example. In the typical forms of this subfamily the media 
of the fore wing is twice branched, but it is very commonly branched 
only once and it is rarely simple. 

The cornicles show remarkable variation. In some forms of the 
Callipterini they are short and slightly swollen at the base, in the 
Lachnini they are low broad cones, whereas in the Greenideini they are 
cylindrical and sometimes longer than the body. Between these 
extremes every gradation occurs. The cornicles may be straight or 
they may be swollen to a greater or less degree. Practically all forms 
eject a colored wax from these organs when disturbed. 

The cauda shows almost as much variation as the cornicles, some- 
times being short and rounded, in other cases elongate, spatulate, 
or conical, and in others distinctly knobbed. Variation also is met 
with in the anal plate, though this usually is rounded, In the Callip- 
terini, however, it is often bilobed. 

The tribes of the subfamily may be separated as follows: 


Key To THE TRIBES OF THE APHIDINAE. 


ee Oormiclesisituated ontbroadilat COneS 4.26.06 2 css ose sew ci eee nee = oo 2. 
@oricles: truncate, or moreior less elongate: .--.--.-.52).-..cs.0---+ ec --- oe 

2. Cornicles and antenne hairy. Antenne with the unguis short and thick... 
. LACHNINI. 

Cornicles and antenne not hairy. Antenne with the unguis long and 
SIGNS aN So Oe MRR ser Ae re ae Bia 1 PTR ee Pa oR ce a lO 2 SETAPHIDINI. 
3. Cornicles clothed with long hairs.-.......-.. SRR sate i Si GREENIDEINI. 
Commelesmever with lone halts. s22-5 2.5 4255. Ss oo 5.2 es cee eee Secs 4, 

4. Thorax of alate form with the lobes not prominently developed; oviparous 
form small, often laying one egg. Large wax plates present...-.-.-- THELAXINI. 

Thorax of alate form with the lobes prominently developed; oviparous 
female laying several eggs. Large wax plates usually absent.-..-....-. 5. 

5. Cornicles truncate or elongate; when elongate the cauda knobbed, and the 
anal plate bilobed, or the antennz prominently hairy....-...--- CALLIPTERINI. 


Cornicles not truncate, usually elongate. Cauda never knobbhed. Anten- 
fee with only afew: spinelike hairs.....22:2-2-:0002. 0...) 90.0... .3.-APHIDINI. 
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Tribe LACHNINI. 


The tribe Lachnini is the most primitive of all living aphids, with 
the exception of the Mindarmae. The genus Mindarus shows in its 
wing structure characters more primitive than any of the Lachnini, 
but in other characters such as those of the beak, cornicles, cauda, 
sensory structures, etc., the Lachnini are very primitive insects. In 
examining the fossil wings it is to be noted that the radial sector is 
situated back of the stigma. In practically all living aphids, with the 
exception of Mindarus, this vein has migrated toward the tip of the 
wing. In primitive forms the stigma is long and narrow, whereas in 
most living forms it has become more or less compact. In thesubtribe 
Lachnina the radial sector has become a very short, straight vein almost 
at the tip of the wing. This shows that the Lachnina are evidently 
more advanced than the Pterochlorina in which the radial sector is 
somewhat curved and situated near the middle of the stigma. The 
subtribe Eulachnina is considerably specialized, as indicated by the 
eyes, the shape of the body, and the cornicles. It is, however, as 
closely related to the Lachnina as are any of the other tribes, as will 
be seen from the formation of the wing. The Anoecina in the typical 
genus shows a wing with a short blocky stigma, a condition quite 
different from that seen in the Lachnina, and the radial sector is here 
curved. (In Nippolachnus, however, the stigma is still long and 
straight.) Moreover, the sexual forms are more specialized, being 
apterous in both cases. Anoecia, therefore, is somewhat removed 
from Lachnus. The genus Trama is considerably specialized, in 
that it lacks cornicles in the apterous form. It is, however, related 
to Lachnus through Neotrama with small cornicles, and Protrama 
with large hairy cornicles. 

The rostrum in the Lachnini is in many species five-segmented, a 
primitive character most marked in this group. The freshly emerged 
wing of a lachnid shows that M,, M,, and M,,, are the veins repre- 
sented when the media is twice branched, and that in some species no 
veln is formed about M,. The cubitus and first and second anal 
are present in the forewmg. As in other Aphididae, however, no 
vein forms about the second anal. The radial sector is in Lachnus 
a short, straight trachea and a prominent vein forms about it. The 
stigma, as in all members of the family, is formed by radius,. In the 
hindwing both media and cubitus are present and form distinct 
veins. 

The antenne of the Lachnini are six-segmented with a short 
unguis. They are usually armed with oval or subcircular sensoria 
and prominent hairs. In fact, the entire body of the insect is hairy. 

The cornicles are characteristic. They are situated on distinct 
cones which are constricted before the somewhat flanged opening 
which is not situated over the center of the cone. ‘The cones are arm- 
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ed with hairs. Some specialized forms have small cornicles or none 
at all. Wax-secreting structures, but no distinct gland areas, are 
present in this tribe and a coating of fine wax is often found over the 
entire insect, including the appendages. This is true of the oviparous 
forms, as well as of the viviparous ones. 

The cauda and anal plate are here rounded, never developed into 
elongate structures as in some of the other tribes of the subfamily. 
The sexual forms are nearly as unspecialized as the viviparous ones. 
Both sexes possess a distinct rostrum and take food. The males in 
the typical subtribes are winged. The females are apterous, but the 
ovaries are developed and several eggs are laid by each individual. 


KEY TO THE SUBTRIBES OF THE LACHNINI. 


1. Radial sector of fore wings curved and of moderate length..............-- ae 


Radial sector of fore wings short and straight, situated near the tip of the 
PLE Se Re IE ie a A Ca al I eb CAE + 

' 2. Hind tarsi extremely elongate, head divided, wing venation usually faint. 
TRAMINA. 
Ter lgGavtsig ORM ay creer secre rn a Wen tao Sue ec ee Boa en oe aes 3. 
Se ouiema, snort and thick, sexes both apterous 22. -...-...22:t...-.-4-/ A NOECINA. 
eoSusmaclonsate, malesioiien winged... 22...) 22022 PTEROCHLORINA. 

4. Form elongate and very narrow; antennz with bristles, cornicles not hairy; 
eyes without ocular tubercles: 405) Sis2o2 22 ee. AEC EULACHNINA. 


Form not elongate; cornicles on hairy cones; eyes with ocular tubercles. . LACHNINA. 
Subtribe ANOECINA. 


The subtribe Anoecina is suggestive of the Tramina, but none of 
the forms are as specialized as some of the genera of that subtribe. 
The typical genus is quite distinctive in the short rounded stigma 
and in the sexual forms. The genus Nippolachnus, however, has 
a stigma quite Lachnus-like in appearance. Only two genera are 
known at present. 


KEY TO THE GENERA OF THE ANOECINA. 


SRBEIEANGGTOUNG CC: svat a sects ls. MEMES IDL eS OE Ey Anoecia. 
2. Head divided; eyes without ocular tubercles; stigma long and straight. 
Nippolachnus. 


Genus ANOECIA Koch. 
Plate 1, A-F, I. 
1857, Anoecia Koch, Die Pflanzenlatise Aphiden, p. 275. 


Characters —Head not divided, front somewhat rounded. Eyes prominent but not 
distinctly set off from the head. Antennz of six segments, armed with subcircular or 
oval or elongate sensoria and covered with hairs. Fore wings with the media once 
branched. Stigma short and thick. Hind wings with both media and cubitus 
present. Cornicles situated on broad hairy cones. Cauda and anal plate somewhat 
rounded. 

Spring forms free, living in colonies; summer forms often subterranean. Sexes 
small and apterous, possessing beaks and feeding. Oviparous female laying one or 


more than one egg. 
Type (monotypical), Aphis corni Fab. 
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Genus NIPPOLACHNUS Matsumura. 
Plate I, G, H, J, K. 
1917. Nippolachnus Matsumura, Journ. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 382. 

This genus is closely related to Anoecia Koch and yet it retains 
many Lachnus characters which are not present in Anoecia. It is 
3 separated from that genus by several important points. The head 
is distinctly divided as it is not in Anoecia. The stigma is long and 
Lachnus-like and the eyes have not the small prominent ocular 
tubercles of Anoecia, but are rounded on their posterior margins. 

Characters —Antennee of six segments, armed with prominent protruding sensoria 
and many hairs; head divided; eyes without prominent ocular tubercles. Wings 
with the media once branched, the stigma rather long and narrow. Cornicles on large 
broad cones entirely covered with hairs. 


Spring forms aree, migrating in summer to alternate hosts. Sexes small, males 


winged. 
Type (fixed by Matsumura, 1917), Nippolachnus piri Mats. 


Subtribe EULACHNINA. 


The subtribe Eulachnina is related to the Lachnina quite closely, 
as can be seen by the wing structure where the radial sector is a 
straight, short vein extending across the tip of the wing. The 
media also is faintly indicated. In the other branch of the tribe in 

which the Anoecina and Tramina are found, the radial sector is 
curved as it is in Aphidina, etc. Members of the Eulachnina may, 
however, be separated at once from the Lachnina on the elongate, 
narrow shape of the body, the abruptly rounded cauda, the character 
of the cornicles, and the absence of ocular tubercles upon the eyes. 
The subtribe is evidently quite specialized as compared to the Lach- 
nina. 

Characters.—Eyes large and set off from the head; ocular tubercles not evident; 
antenne slender, armed with bristles or spines, not slender hairs. Cornicles shallow, 


not on distinct hairy cones. Cauda abruptly rounded. Pee. very elongate and 
slender, scarcely wider than the head. 


Key TO THE GENERA OF THE EULACHNINA. 


1. Antenne of five segments, armed with minute bristles................ Essigella. 
Antennseof six sepments ss Seo cea cle Re eA Oe pee ae a Ze 
2. Media once branched, antennz with long stout spines..-.........-..- Eulachnus. 
Media|twice branched... 5. <@ivge Se yse i eii wena ee, Se a eee Todolachnus. 


Genus ESSIGELLA Del Guercio. 
Plate I, S-Y. 
1909. Essigella Del Guercio, Rivista Patol. Vegetale,n.s., v.3, p. 329. 
The genus Essigella is quite similar to Eulachnus with the excep- 
tion of the antennez. 


Characters.—Head with large outstanding eyes, very much broader than long. 
Antenne of five segments, imbricated, armed only with a few minute bristles. Fore 
wings with the media faintly indicated, once branched, hind wings with both media 
- and cubitus present. Cornicles chitinized rings situated close to the body, no hairy 
cones present. Caudarounded. Body elongate and narrow. 

Type (monotypical), Lachnus californicus Essig, 


GENERIC CLASSIFICATION OF APHIDIDAE. 15 


Genus EULACHNUS Del Guercio. 


Plate I, L-R. 


- 21853. Cinaria Curtis, British Entomology, v. 12, section 576. 
1909. Eulachnus Dek Guercio, Rivista Patol. Vegetale, n. s., v. 3, p. 329. 
1915. Protolachnus Theobald, Bull. Ent. Res., v. 6, p. 145. 


Del Guercio erected the genus Eulachnus without setting a type, 
but Wilson! has indicated agilis Kalt. as the type. Apparently, 
therefore, the genus must be based upon that species. Theobald’s 
genus was based on his tuberculostemmata, a species in which the char- 
acters are the same. Cinaria was erected with pini L. as type, ‘but 
this was questioned. 


Characters.—Head divided, eyes rather large and outstanding; antenne of six seg- 
- ments, armed with long stout bristles. Fore wings with the media faintly indicated 
and once branched; hind wings with both media and cubitus present but faint; cornicles 
minute rings, not situated on hairy cones. Caudaabruptiyrounded. Body elongate 


and narrow. 
Type (fixed by Wilson, 1911), Lachnus agilis Kalt. 


Genus TODOLACHNUS Matsumura. 
1917. Todolachnus Matsumura, Jour. Coll. Agr. Tohoku Univ., v, 7, pt. 6, p. 381. 

The writer has been unable to study the type of this genus, but 
from the description given it seems to represent a genus belonging 
here and having a twice-branched media. The description of the 
cornicles as ‘‘wart-like, not broader at base’’ would indicate its 
affinities here, also the words ‘‘body long, nearly parallel on the lat- 
eral sides.” 

Type (fixed by Matsumura, 1917), Todolachnus abietis Mats. 
Subtribe LACHNINA. 


The members of the subtribe Lachnina may be separated from 
those of other subtribes with the exception of the Eulachnina by 
the character of the venation. The radial sector here has almost 
reached the tip of the wing and become a short straight ven. The 
genera may be separated as follows: 


Key TO THE GENERA OF THE LACHNINA. 


io Medianet lore winestwace, branched =. 226u.2.222¢ sil. fl vse-seelle.- Dilachnus. 
MicdinenoGeiwier btamcWed@st to). eh veliee ool cth) bve n Dini ea ate 20) Sack 2» 
Perrine pramr nemo tt2 0 Soe Be fel seie fares beckos ohle pee 3. 
VGN {SN TTEUPO) (2a area at, ee oie eee nie aD PEE I see Bap PY 1 Unilachnus. 
Pe aeN ANCE ice te. ea ee eee ee cei Lachnus. 
Ea ONTO) DES eet ee ee gen ie ee at ote ei a oe 5, tear Schizolachnus. 


Genus LACHNUS Burmeister. 


1835. Lachnus Burmeister, Handbuch der Ent., v. 2, pt. 1, p. 91. 
1909. Lachniella Del Guercio, Redia, v. 5, p. 286. 


The genus Lachnus Burmeister was erected with the following 
included species: lapidarius Fab., fagi Linn. nS Linn., fasciatus 
Burm., and punctatus Burm. ? 

Of hese species the following were removed as types of other 
genera: fagi, 1857, Phyllaphis, and quercus, 1870, Stomaphis. 


1 Wilson, H. F. Notes on the synonymy of the generaincluded in the tribe Lachnini. Jn Ann. Ent. Soe. 
Amer. v. 4, p. 51-54, 1911. 


16 BULLETIN 826, U. S. DEPARTMENT OF AGRICULTURE. 


The following type fixations have been made for Lachnus: 


1840. Aphis roboris Linnaeus, Westwood. 
1863. Lachnus pinicola Kaltenbach, Passerini. 
1908. Aphis nudus De Geer, Mordwilko. 

1910. Lachnus punctatus Burmeister, Wilson. 
1911. Lachnus fasciatus Burmeister, Wilson. 


Now the first three fixations are invalid, since the species were 
not included in the original genus. The first valid fixation, there- 
fore, is that of Wilson, 1910, when he set punctatus as type. This 
fixation, according to present rules, can not be changed in 1911 
because it is an unfortunate fixation, but punctatus must remain 
the type of the genus Lachnus. The question is now purely zoo- 
logical. At present punctatus is unknown and, therefore, the genus 
Lachnus must remain unknown until punctatus is discovered. This 
is the situation, if the rules are followed, and the well-known genus 
name will be lost to us. At the suggestion of numerous aphid workers 
we are holding fasciatus as the type of Lachnus and the Commission 
will be asked to suspend the rules in this case on account of the jong 
usage of the name Lachnus. i 

In 1909 Del Guercio erected the genus Lachniella without setting 
a type but in 1911 Wilson interpreted this genus as Lachnus with 
fasciatus Burm. as type. Following this the writer definitely desig- 
nated this species as type. Therefore, Lachniella will become asyno- 
nym of Lachnus. 


Characters.—Eyes large, with distinct ocular tubercles present. Antennze of six 
segments and with rather prominent hairs. Cornicles on somewhat shallow hairy 
cones. Fore wings with the radial sector short and straight; stigma elongate; media once 
branched. Labium lance-like. 
Type (by suspension of rules), fasciatus Burm. 


Genus DILACHNUS Baker. 
Plate II, A-C. 


1919. Wéilsonia Baker, Can. Ent., v. 51, p. 212. 
1919. Dilachnus Baker, Can. Ent., v. 51, p. 253. 

Characters.—Eyes with distinct ocular tubercles. Antenne of six segments and 
armed with slender hairs and circular sensoria. Cornicles on rather broad hairy cones. 
Fore wings with radial sector straight, media twice branched; hind wings with both 
media and cubitus present. 

Type (fixed by Baker, 1919), Lachniella gracilis W1sn. 
Genus SCHIZOLACHNUS Mordwilko. 
Plate II, D. 
1908. Schizolachnus Mordwilko, Ann. Mus. Zool.l’Acad. Imp. des Sci., St. Petersbourg, v. 13, p. 375. 

The genus Schizolachnus was erected by Mordwilko with tomen- 
tosus De Geer (pineti Fab.) as type. 

Characters.—Eyes large and with ocular tubercles present. Antennee of six seg- 
ments and with rather prominent hairs. Cornicles on somewhat shallow hairy cones. 
Fore wings with the radial sector straight; stigma elongate; media once branched. 
Labium obtuse. 

Type (fixed by Mordwilko, 1908), Aphts tomentosus De Geer. 


GENERIC CLASSIFICATION OF ‘APHIDIDAE. 17 


Genus UNILACHNUS Wiilson. 


- Plate II, E-G. 
1919. Unilachnus Wilson, Ent. News, v. 30, p. 5. 


The genus Unilachnus Wilson appears to be a connecting link 
between this subtribe and the EKulachnina. In some respects the 
genus is very suggestive of that subtribe. The form is elongate and 
the cornicles are reduced. They are armed, however, with hairs and 
are not so reduced as in the Kulachnina. The ocular tubercles here 
are very rudimentary, almost absent, and in this regard, too, the genus 
suggests the Eulachnina, but it seems to belong in this subtribe. 


Characters.—Form elongate; cornicles somewhat reduced; ocular tubercles small; 
media of fore wings simple. Antenne of six segments moderately armed. 
Type, Lachnus parvus Wilson. 


Subtribe PIEROCHLORINA. 


The genera belonging in the subtribe Pterochlorina are in some ways 
more primitive than those of the Lachnina, but in other respects some 
of them are more specialized. The radial sector of the fore wings is still 
curved and in some genera quite elongate. This is much nearer the 
early type of wing than is the wing of the Lachnina where the radial 
sector is short and has migrated almost to the tip of the wing. Of 
course, the distinct curving of this vein found in some of the genera 
is an advance on the slightly curved elongate vein usually met with 
in the fossils, but to our mind the location and character of this vein 
are much more primitive than in the Lachnina. The stigmal area and 
the sexual forms appear considerably more primitive than in the 
Anoecina, the specialization of which has been in a different direction 
from that of the Lachnina. The male of Stomaphis is, however, an 
exception. 

Characters.—Head often divided; antenne of six segments, armed with hairs and 


subcircular sensoria. Fore wings with radial sector somewhat curved and not close 
to the tip of the wing. Cornicles on broad hairy cones. Males usually winged. 


KEY TO THE GENERA OF THE PTEROCHLORINA. 


1. Stigma extending along costal margin almost to the tip of the wing..Longistigma, 


SMM ITOte sO EXbeMe IM 0M WIAs AO? eth eee a se ed eee eee ot ads 2, 

2. Beak extremely long, very much longer than body; antennz covered 
MWilbheeveimelinhe, SOT hairs... sole. bess Sees Bee. eke Stomaphis. 

Beak normal in length; antenne with rather stout hairs, often quite 
apiece tary Spe ne ie Ae as Wynn Saye he Oe Oe ee ea Pterochlorus. 


Genus LONGISTIGMA Wilson. 


Plate Tl, Ho... 


1908. Longistigma Wilson, Can. Ent., v. 41, p. 385. 
1909. Davisia Del Guercio, Redia, v. 5, p. 185. 


The genus Longistigma Wilson can be distinguished at once by the 
shape of the stigma which is drawn out at the tip to an acute point 
which extends almost to the tip of the wing. The type species 1s 
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| very large, one of the largest aphids. Del Guercio set no type 
for his au beanie which was published shortly after Wilson’s. 

Wilson minced this species as a synonym of caryae Harris which he 
made the type of Longistigma. 


| Characters.—Size large. Head somewhat divided. Eyes large, with distinct 
| ocular tubercles. Antenne of six segments, armed with subcircular sensoria and 
prominent hairs. Fore wings with media twice branched, radial sector not a great way 

from the tip of wing and stigma extending around almost to tip; hind wings with both 

media and cubituspresent. Cornicles on broad, shallow, hairy cones. Cauda and anal 
plate somewhat rounded. 

Oviparous female apterous. Males winged. 
Type (monotypical), Aphis caryae Harris. 
Genus PTEROCHLORUS Rondani. 
Plate IT, S-X. 


1848. Pterochlorus Rondani, ‘‘Familia Hemipterorum Aphidinze”? in Nuovi Annali delle Scienze 


Naturali, p. 35. 
1855. Dryobius Koch, Die Pflanzenliuse Aphiden, p. 225. 
1908. Tuberolachnus Mordwilko, Ann. Mus. Zool. de 1’Acad. Imp. des Sci. St. chip ea Vz 13, 


p. 374. 
1909. Dryaphis Del Guercio, Redia, v. 5, p. 262. 
1913. Schizodryobius Van der Goot, Tidj. voor Ent., v. 56, p. 130. 
1917. Pterochlorides Archangelsky, Turkestan Ent. Stn. Rept. Tashkent. 
1918. Tuberodryobius Das, Mem. Ind. Mus., v..6, p. 259. 


The generic name Cinaria was used for Aphis pint L?, and Aphis 
roboris L. with A. pint as type. In the writer’s opinion Cinaria can 
not be used now with roboris as type. Roboris was used as the type 
of Dryobius, therefore this name is clear. Dryaphis was used with 
Pterochlorus as a synonym but the name as a generic name was really 
first used by Del Guercio in 1909. Tuberolachnus was erected in 
1908 with viminalis Boyer as type but the difference in the abdominal 
tubercle is not, in the writer’s opinion, sufficient for a distinction. 
Van der Goot’s genus is plainly a synonym. ‘The other two generic 
names listed were used with Lachnus persicae Chol. as type. This 
species has several abdominal dorsal tubercles but for the same reason 
as Tuberolachnus is held to be a synonym. 


Characters.—Head somewhat rounded. Amtennz of six segments, armed with 
subcircular sensoria and prominent hairs. Fore wings with radial sector distinctly 
curved, inserted some distance from tip; media twice branched. Hind wings with 
both media and cubitas present. Wings often banded or mottled, cornicles on hairy 
cones. Cauda and anal plate rounded. Abdomen sometimes with dorsal tubercles. 

Type (fixed by Rondani, 1848), Aphis roboris Fab. (=roboris L.),. 


Genus STOMAPHIS Walker. 
Plate IT, M-R. 


1870. Stomaphis Walker, The Zoologist, v. 28, p. 2000. 
1881. Rhynchocles Altum, Forst Zool., v. 3, p. 356. 


Of the five species originally in the genus Lachnus the species 
quercus Linn. was removed by Walker as the type of his genus Stoma- 
phis. Little confusion has arisen in regard to this species. Altum’s 
genus was erected for Rhynchocles longirostris. 
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Characters.—Head slightly rounded; eyes large with distinct ocular tubercles. 
Antenne of six segments armed with large subcircular sensoria and thickly covered 
with fine hairs. Cornicles situated on very broad, shallow, hairy cones. Cauda sub- 
conical, slightly rounded. Anal plate rounded. Fore wings with radial sector rather 
long and somewhat curved. Media twice branched; hind wings with both media and 
cubitus present, quite widely separated. Beak very long, much longer than body. 
Males wingless and with rudimentary mouth parts. 

Type (fixed by Walker, 1870), Aphis quercus Linn. 


Subtribe TRAMINA. 


The subtribe Tramina is composed of insects quite specialized in 
nature, subterranean and often associated with ants. The typical 
genus Trama is the most specialized of all and is in some char- 
acters suggestive of the Fordina. Its relations with the other 
Lachnini, however, are shown clearly by the other genera. The 
genus Trama, as described by Del Guercio (Redia, v. 5) possesses 
small cornicles. Specimens of troglodytes, however, received from 
Schouteden, Mordwilko, and others lack cornicles entirely. Some 
other forms possess them either as very small cones or as large 
Lachnus-like structures. These latter are evidently the most primi- 
tive and to these is given the name Protrama. The insects with 
small cornicles are grouped under the name Neotrama. The genera 
may be separated as follows: 


Key To THE GENERA OF THE TRAMINA. 


1. Apterous form entirely without cornicles and with rudimentary eyes. - --- Trama, 
ANLCLOUSMOERMAWIUM CORMGCLES a 25 oes. 22.2 oko wis erin Sone wc¥ee ance: 2. 
2. Apterous form with large, broad, Lachnus-like cornicles and large distinct 
COUN) OWN ETE ViES ameter 6, Sone Tee Ie Soe ee See Soe eet Protrama,. 
Apterous form with small cone-like cornicles armed with a few hairs and 
MOR OLB ese MUGIMENtary Weyes- mos: Guo ehep sa lee eet ot Petes s! Neotrama. 


Genus PROTRAMA, n. gen. 
Plate III, P-T. 


Head divided, front straight, eyes prominent and set off from the head. Antenne 
of six segments armed with hairs and small subcircular protruding sensoria. Cornicles 
situated on broad, low, hairy cones. Cauda and anal plate rounded. Wind tarsi 
extremely elongate. Wing venation faint; fore wings with the media twice branched; 
hind wings with both media and cubitus present. 

Type, Trama radicis Kalt. 
Genus TRAMA, Heyden. 
Plate III, N: 
1837. Trama Heyden, Mus. Senkb., v. 2, p. 293. 

Head divided but not prominently so, front straight. Apterous form with the eyes 
reduced to a few facets. Antenne ofsix segments; corniclesabsent; caudasubconical, 
rounded. Anal plate rounded. Entire insect minutely hairy. 

Type (monotypical), Trama troglodytes Heyden. 
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Genus NEOTRAMA, n. gen. 
Plate III, M, O. 

Head somewhat flat. Intheapterous form the eyes reduced; antenne of six segments 
and the cornicles on very small cones with a few scattered hairs. Cauda subconical, 
rounded. Anal plate rounded. Entire body covered with fine hairs. Hind tarsi 
greatly elongate. 

Type, Trama troglodytes Del Guercio (= Neotrama delguercioi Baker). 


Tribe THELAXINI. 


It has been the custom of most writers to place the Thelaxini 
(Vacuini) in the Eriosomatinae, often possibly because of the fact that 
only one egg is laid by the oviparous female. But the female is quite 
different in structure from the beakless females of the Eriosomatinae 


and the other forms are very different indeed. 


With the Hormaphidinae there are more resemblances, the most 
striking of which is the structure of the thorax. The mesothorax 
indicates very faintly the lobes so prominent in most forms. The 
presence of distinct cornicles, however, is very different from the 
forms in. the Hormaphidinae lacking these although possessing a some- 
what similar thorax. 

The sensory structures, too, are widely different, being similar to 
those found in the Phyllaphidina. Indeed, the antenne are very like 
those of that subtribe. The oviparous forms of the Phyllaphidina, 
however, lay several eggs and may be either winged or apterous and 
the males, though sometimes apterous, are usually winged. The 
venation of the Thelaxini is more reduced than in the Phyllaphidina. 
Taking all of these facts into consideration it seems evident that the 
Thelaxini should be placed in the Aphidinae and somewhat related to 
the Phyllaphidina, a subtribe which belongs in the Callipterini. It is 
evident, however, that the Thelaxini must stand somewhat apart; 
it is placed, therefore, as a tribe of the subfamily Aphidinae next to 
the Callipterini. In this tribe the specialization of the ovipara has 
advanced beyond that of the Callipterini in that only one egg is laid, 
but according to Buckton several eggs may be laid and the distinct 
beak is evidence of relationship. . 

Characters.—Cornicles present as chitinized’ rings on shallow hairy cones. An- 
tennee somewhat setose, with oval or subcircular sensoria. Cauda somewhat semi- 
circular or distinctly knobbed. Body usually armed with hairs or stout spines. 

Sexual forms small and apterous, possessing beaks; oviparous female as a rule laying 
only one egg. 

Forms living free upon, the foliage. 

The genera may be separated by the following key: 

Kry TO THE GENERA OF THE THELAXINI. 


Cauda distinctly: mobbed... 0 2a eee eae eee Thelaxes. 
Cauda not knobbed but somewhat semicircular...... 1 ato ale ele cette ae Glyphina. 


°: 
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Genus GLYPHINA Koch, 
Plate IIT, G-L 


1857. Glyphina Koch, Die Pflanzenlause Aphiden, p. 259. 
1911. Travaresiella Del Guercio, Redia, v. 7, p. 299. 


Characters.—Cornicles present as somewhat elevated rings. Antennx 5-seg- 
mented, minutely setose, armed with a few stout hairs and somewhat subcircular 
sensoria. Fore wings with the media once branched; hind wings with only the media 
present. Cauda not knobbed, somewhat rounded, anal plate rounded. Body covered 
with hairs. 

Forms living upon the foliage of plants. 

Type (monotypical), Glyphina betulae Kalt. 
Genus THELAXES Westw. 
Plate III, A-F, 


Vacuna of authors, not Heyden. 
1840. Thelares Westw., Int. Mod. Class. Ins. Synopsis, v. 2, p. 118. 


In 1837, Heyden erected his genus Vacuna based on coccinea 
Heyden. He definitely stated that he thought Phylloxera Boyer was 
the same genus. Kaltenbach stated that coccinea is a Phylloxera 
and so considered dryophila as type of Vacuna, as this species was in- 
cluded in the genus by Heyden. On the authority of Schouteden and 
other European workers coccinea is now considered a Phylloxera and 
another type, dryophila, can not be set for the genus in order to apply 
Vacuna to the genus as now understood. Vacuna with coccinea as 
type will become asynonym of Phylloxera and another name will 
be necessary to apply to the genus having dryophila as type. The 
next name used appears to be Thelaxes Westwood. 


Characters. —Cornicles present as chitinized rings on broad low cones. Antenne 
of the stem mother 5-segmented. Alate form with 3-segmented antenne, sensoria oval 
or subcircular. Fore wings with the media once branched, hind wings with the 
cubitus lacking. Cauda distinctly knobbed, anal plate rounded. Sexual forms small 
and apterous, possessing distinct beaks and feeding; oviparous female producing: 
normally but one egg. 

Type (fixed by Westwood, 1840), Thelaxes quercicola Westw.(=Aphis dryophila Schr.) 


Tribe CALLIPTERINI. 


The tribe Callipterini is composed of forms which live upon the 
foliage of plants. The species in many of the subtribes have developed 
peculiar habits. Some forms are almost solitary whereas others 
live in colonies. Some have developed the power of leaping, 
while others are sedentary. The sexual forms do not vary greatly 
from the viviparousforms. In nearly all of the subtribes the males are 
winged, though in the Saltusaphidina they are apterous. In the other 
tribes intermediate males may occur in the same species with alate. 
males. The oviparous females are nearly always apterous, although in 
the Phyllaphidina alate ovipara may occur, Both sexes feed and the. 
ovaries of the oviparous female are developed so that several eggs are, 


laid. 
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The wing veins are not reduced in most species. In some, however, 
the radial sector of the fore wings is very faint or entirely absent. 
This condition is met with in several genera of the C allipterina. That 
it is this vein which is lacking is indicated by the trachea of the freshly 
emerged wing. Here the media is represented by M,, M,, and M,,,. 
The cubitus and first anal are distinct tracher, whereas the second 
anal is faintly indicated. In the hindwing besides the radial sector 
three oblique trachez are present; these are the media, cubitus, and 
first anal. Only the media and cubitus are represented in the vena- 
tion. 

Considerable variation is met with in the cornicles of this tribe 
but they are never long and prominent as in the Aphidini. The usual 
form is the truncate one represented in Myzoeallis, Chaitophorus, ete. 
Very often the cornicles are sculptured. In some eases they 
are reduced to small cup-shaped structures and in others they are 
represented by mere rings. 

The antenne, as a rule, are long and slender and armed with few 
sensoria. These sensoria are usually small, subeircular or oval. In 
rare cases they are somewhat elongate. 

The cauda in this tribe is as a rule knobbed and the anal plate 
bilobed. In some cases, however, the cauda and anal plate are both 
rounded. In the Saltusaphidina the anal plate is divided and the 
cauda remains distinctly knobbed. 

Wax secretion is present to a limited extent in this tribe. It is 
most developed in the Phyllaphidina. Here there are large lateral ab- 
dominal wax platesin all of the forms and the insects present a wool- 
like appearance on the foliage. In the genus Euceraphis wax secretion 
is found to a limited extent. In one species, mucidus Fitch, it is, 
however, abundant and the insects of this species often seem to 
float in the air, a peculiar appearance common also in the Erioso- 
matinae. In the Saltusaphidina also distinct wax plates occur, 
particularly in the oviparous forms. These are arranged along the 
abdominal segments. 

The habit of leaping is common in the Saltusaphidina as the name 
implies. Here the muscles of the femora are greatly enlarged for this 
purpose. Many of the other members of the tribe approach this con- 
dition, especially in the genus Monellia. Others, although they donot 
distinctly leap, drop so suddenly when disturbed that they almost ap- 
pear to leap from the foliage. Our common Symydobius on the 
birch is difficult to collect on account of such a habit and other forms 
of Callipterma are very similar in action. Certain species in this 
tribe are closely attended by ants in return for the honeydew excreted. 
Some species are protected by these Hymenoptera by means of sheds 
or roofs built over colonies on the leaves or twigs. These sheds are 
found quite commonly upon the leaves of the oaks protecting the spe- 
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cies described as Symydobwus albasuphus by Davis and here placed as 
Neosymydobius. 

The internal structure of insects of this tribe appears not to differ 
markedly from the structure in other groups. Witlaczil, however, has 
reported that in certain members of this tribe the intestine forms a 
closed loop almost similar to that found in the Chermidae. — 

As arule, in this tribe, the various forms met with in the subfamily 
occur. In the genus Monellia, however, in some species at least, ap- 
terous viviparous forms seldom occur, nearly all the viviparous forms 
being alate. 

The subtribes may be separated by the following Key: 


Ky TO THE SUBTRIBES OF THE CALLIPTERINI. 


1. Eyes with ocular tubercles present, head not elongate..........-.-------- 2s 
Eyes without ocular tubercles present, head-often elongate. ....-- SALTUSAPHIDINA. 
2. Antenne armed with rather long, prominent bairs....2-.2.:2)..-.2. 2... 3. 
Antenne usually only with minute, sometimes stout bristles-.......-.--.-- Dy 
Sm oni Gles aa OSes ore eee: Uk Ce Le aa os 2's ers kee. PRRs FULLAWAYINA. 
Coma Clos neseM bere eet Nee seers es titers ef ele SS ae iere > cet oic i syeane ae A, 
AesCormclesiieylimdai cals OWmVvaAstORm chee sce ee en ae PTEROCOMMINA. 
Cormiclesiruncate, enlarsed at base. .-2..-...- 2.2... fs. 22 See CHAITOPHORINA. 
HaEConmelesaosemt AWOVere= ch vo ee oe ee ee Soe ees MONAPHIDINA. 
Cornrcles|present.positiom asaisuals sss.) -) Sees). Sake see See 6. 
6. Cornicles reduced to mere rings; large lateral abdominal wax plates 
ORASONG 6 Soo su dda4 bab ee oe enede see eee Tau sso eC eee eae PHYLLAPHIDINA. 
Cornicles usually not reduced to mere rings; no large abdominal wax plates 
(ORES E Ma = SEG pecs $4 sb eo beSe ARO eS Gb Eos 5 shes foes eee essa danse ds 
7. Cornicles variable, often long and somewhat swollen; oviparous female 
Wwathanelongate Ova posibor ..-.-1. -4-b-2e- 2 5.2 259+ ee eS DREPANAPHIDINA. 
Cornicles never long; always short and truncate; oviparous femele not always 
wala elomeate OVApOSLLOPs. =. 72). sks. elation ee CALLIPTERINA. 


Subtribe PHYLLAPHIDINA. 


The subtribe Phyllaphidina is erected for the species related to the 
genus Phyllaphis. Many of the characters show these species as 
quite closely related to the Callipterina, while in other ways they very 
strongly suggest the Thelaxini, as indicated under the discussion of 
the tribe. 


Characters.—Cornicles present; antennz of six segments, minutely setose, sensoria 
elongate or subcircular; cauda knobbed or rounded, anal plate often bilobed, wax 
glands present. Forms living free or in pseudogalls. Sexual forms often alate, some- 
times, however, apterous or intermediate, showing that the apterous condition has 
developed but recently; oviparous female producing several eggs. 


Kry To THE GENERA OF THE PHYLLAPHIDINI. 


isemalaplate deeply clett amd: U-shaped: =: Ss. 25.02 j--- + bie - = = Shivaphis. 
Anal plate entire or somewhat bilobed, not deeply cleft. .....-..-..--------- Ds 
Zen adapraumded. anal plate eMmtites "406i s0 5. oo. asc ee eres sks Secs ete ece 3. 
Cauda knobbed, anal plate somewhat bilobed............-..-.-.--- Phyllaphis. 
3. Oviparous females with annular sensoria...............-...----- Neophyllaphis. 


Oviparous females with small transverse sensoria............2--seeceee- Tamalia. 
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Genus NEOPHYLLAPHIS Takahashi. 


1920. Neophyllaphis Takahashi, Can. Ent., v. 52, p. 20. 

Characters —Cornicles slightly elevated. Antenne of six segments, with narrow, 
transverse sensoria. Fore wings with media twice branched, hind wings with both 
media and cubitus present. Cauda and anal plate rounded, cauda sometimes slightly 
constricted. Oviparous females winged and possessing annular sensoria. Forms wax 
secreting and living free on the plants. 

Type (monotypical), Neophyllaphis podocarpi Takahashi. 
Genus PHYLLAPHIS Koch. 
Plate IV, FF, GG. 
1857. Phyllaphis Koch, Die Pflanzenlause Aphiden, p. 248. 

The well-known genus Phyllaphis Koch is represented by fagi L., 
but as indicated under Tamalia has been made to include spécies of 
somewhat different structure. 

Characters.—Cornicles present as chitinized rings which are very slightly elevated on 
low conical bases. Antenne of six segments, long and slender, minutely setose, sen- 
soria narrowly oval. Fore wings with the media twice branched; hind wings with both 
media and cubitus faintly indicated. Cauda knobbed, anal plate slightly divided. 

Forms living upon the foliage, sometimes producing a curling of the leaves. Males 
usually winged; oviparous form apterous, producing several eggs. 

Type (monotypical), Aphis fagi L, 
Genus TAMALIA n. gen. 
Plate IV, HH, ig 


The genus Tamalia Baker is erected for Pemphigus coweni CkIl., 
a species which has since been placed in Phyllaphis. It is, however, 
quite distinct from the type of the genus and undoubtedly represents 
a new genus. Mr. Theodore Pergande received this species, cowent, 
from California and made some notes on the material, thinking, how- 
ever, that it was a new species. He gave it a provisional name and 
the new generic name here used. This name, as far as our knowledge 
goes, never Was published. Among the large number of new genera 
conceived by Pergande this is one of the few valid ones and his man- 
uscript name, therefore, is used here. 

Characters.—Cornicles present as mere flanges on low, broad, conical bases. Antenne 
of six segments minutely setose and with narrow sensoria. Fore wings with media 
once branched, hind wings with both media and cubitus present. Cauda and anal 
plate both rounded. Abdominal wax plates present. 

Forms living in pseudogalls. Sexes sometimes both winged, oviparous form pro- 
ducing several eggs. 

Type, Pemphigus coweni Ckll. 
Genus SHIVAPHIS Das. 
1918. Shivaphis Das, Mem. Ind. Mus., vol. 6, p. 245. 

The genus Shivaphis was erected with celti Das as type, and celtz is 

evidently the species redescribed as Chromaphis celticolens by Essig. 


1 Essic, E. O., and Kuwana, S. I. Some Japanese Aphidide. In Proc. Cal. Acad. Sci., v. 8, no. 3, 
p. 95, 1918. 
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The writer has studied a series of specimens of this species taken in 
1907 on Celtis sinensis. There seems little doubt that the genus is 
related to Phyllaphis. The dorsal wax glands are of much the same 
structure as those found in fagi L. The deeply cleft anal plate, 
however, at once separates the two. The cauda which is almost 
cylindrical in some specimens is quite distinctly knobbed in others. 
Characters.—Cornicles present as mere rings. Head without prominent antennal 
tubercles. Antenne of six segments, sensoria elliptical. Fore wings with the media 
twice branched, hind wings with both mediaand cubitus present. Cauda cylindrical 
or knobbed. Anal plate deeply divided. Males winged. Ovipsrous females apter- 

ous. Rows of wax glands present. 
Type (monotypical), Shivaphis celti Das. 


Subtribe CALLIPTERINA. 


The subtribe Callipterina is a somewhat large and interesting 
one. Some of the species are very large and more or less solitary, 
others are small and live in colonies. In some genera apterous 
viviparous forms, with the exception of the stem mother, seldom 
occur, while in other genera they are as a rule, present. The males 
are in most cases alate and the oviparous forms apterous. The species 
of nearly all the genera live upon the leaves of plants. They do not 
affect these greatly, as a rule, although when abundant the insects 
often seriously interfere with the proper development of the trees 
attacked. Many of the imsects are armed upon their bodies with 
prominent spines or tubercles. 

Characters.—Cornicles present, truncate in form. Antenne with sete or spines, 
of six segments, and armed with subcircular or in a few cases somewhat elongate sen- 
soria. Wings often clouded, mottled, or banded. Cauda as a rule knobbed, anal - 
plate usually more or less indented or bilobed. Body often armed with capitate 


spines or tubercles. 
; KEY TO THE GENERA OF THE CALLIPTERINA. 


~ 


1. Cauda distinctly knobbed, anal plate usually bilobed or sometimes deeply 


CUWIOIOC! aS2 Ge SE SA ee Se et pci Re ae Ee Se en nce ear aie ree 
Cauda not distinctly knobbed, anal plate entire or almost so --..........-- De 

2. Antennee minutely setose, sensorium at base of unguis oval or somewhat 
rounded; oviparous female with secondary sensoria ...--...-.----- Symydobius. 

Antennz not minutely setose, sensorium at base of unguis long and narrow, 
Oviparous female without secondary sensoria........-.--.......-- Euceraphis. 

3. Anal plate deeply divided with a U-shaped cleft so that the lobes appear 
. PROS GIEC EnCana KMODI CU a 5acfsciee setae sare Ss ok ook ae ce sic Therioaphis. 
Anal plate bilobed, not deeply divided; cauda very markedly knobbed... 4, 
4. Antennz and often the cornicles with prominent hairs............. Callipterus. 
Wornucles.andsantennee withoutisuch hairs... =...2 2225-0. 55525-02522. 2 2. 5. 
5. Cornicles much reduced; wings sometimes horizontal in repose .....--- Monellia. 


Cornicles truncate, fairly well developed; wings not horizontal in repose... 6. 
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6. More or less distinct antennal tubercles present; oviparous female with 
BECOMGUTY SCMSONIA sf al” Lt rece cee eS ct Oa eo Calaphis. 

No distinct antennal tubercies present; oviparous female without secondary 
SOMNOKIAT Miso. SPR BO OR ae Qe ees ae 2s ee Oe oe Ue 

7. Anal plate slightly indented, sometimes almost entire; no apterous vivi- 
parous Lonms developed.) Me =. Gh pe ene oe een eee eee Chromaphis. 
Anal plate distinctly bilobed; apterous viviparous forms common....Myzocallis. 


Genus CALAPHIS Walsh. 
Plate IV, 8, U. 


1863. Calaphis Walsh, Proc. Ent. Soc. Phila., v. 1, p. 301. 
1913. Siphonocallis Del Guercio, Redia, v. 9, p. 293. 
1913. Callipterinella Van der Goot, Tijdschr. voor Ent., v. 56, p. 118. 


Walsh erected his genus Calaphis for his betulella, a species which 
lacks the radial sector in the wing, and on this character he based 
his genus. Del Guercio based his Siphonocallis on betulaecolens 
Witch, distinguishing it from his conception of the genus Callipterus, 
which conception, however, was not according to type. A study of 
betulaecolens shows that in all respects, with the exception of the radial 
sector, this species is similar to betulella. Many specimens of betulae- 
colens lack the radial sector and in most cases it is only faintly indi- 
cated at best. These two species, therefore, are probably congeneric. 

The genus Callipterinella was based on betularius Kalt., and this 
species proves to be very similar to betulaecolens. It is true that the 
frontal tubercles are not prominent in this species as they are in the 
type of Calaphis. There seems no doubt, however, that all of these 
three species are closely related. This relation is shown in part by 
the sexual forms. The oviparous females all possess sensoria on the 
antenne and are very similar in other body characters. This pres- 
ence of sensoria in the oviparous form, while not important in some 
groups, separates quite distinctly this small group of species from those 
of the Myzocallis type. It seems evident that the relations of betu- 
larius are with betulaecolens and betulella. Callipterinella, therefore, 
is also a synonym. 

Characters.—Cornicles present, distinct, truncate. Antennz of six segments, 
armed with oval sensoria and placed on more or less distinct tubercles. Fore wings 
with the media twice branched, the radial sector either absent or faintly indicated, 
sometimes, however, complete; hind wings with both media and cubitus present. 
Cauda distinctly knobbed, anal plate bilobed, body with prominent hairs. 

Forms living more or less solitary upon the foliage, sexes not markedly different from 


the other forms; oviparous female producing several eggs and possessing sensoria upon 


the antenne. 
Type (monotypical), Calaphis betulella Walsh. 
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Genus CALLIPTERUS Koch. 
Plate IV, I, J. 


1855. Callipterus Koch, Die Pflanzenlaiise Aphiden, p. 208. 

1870. Callaphis Walker, The Zoologist, v. 5, p. 2000. 

1881. Ptychodes Buckton, Mon. British Aphids, v. 3, p. 39. 

1904. Panaphis Kirkaldy, The Entomologist, v.37, p. 279. 

1917. Nippocallis Matsumura, Jour. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 365. 


In erecting the genus Callipterus, Koch included a number of species . 
among which was juglandis Kalt. In 1860, Passerini set juglandis 
as the type of Callipterus and erected his Myzocallis for species similar 
to coryla Goetz. 

Most writers overlooked Passerini’s work and considered the genus 
Callipterus in the light of Myzocallis. This is the conception com- 
monly held by many to-day. The application of Callipterus, how- 
-ever, must be restricted to species essentially like juglandis. All the 
other generic names listed as synonyms were, with one exception, 
used with this same species juglandis as type and therefore require 
little comment. 

The genus Nippocallis was erected with kuricola Mats. as type. 
‘Specimens of this species studied by the writer are not in good con- 
dition for the observation of the anal plate. All the characters 
visible, however, indicate that this species is a Callipterus. 

Characters.—Cornicles present, truncate in form, rather prominent and often armed 
with long hairs. Antenne of six segments, armed with stout hairs, sensoria usually 
oval. Fore wings with the media twice branched, hind wings with both cubitus and 
media present. Veins usually bordered. Radial sector often faintly indicated. 
Cauda not distinctly knobbed in all cases. Anal plate bilobed; body usually covered 
with prominent hairs. sheet 

Forms living free upon thefoliage. Sexualforms not differing markedly from the 
other forms, oviparous female producing several eggs. 

Type (fixed by Passerini, 1860), Aphis juglandis Frisch. 
Genus CHROMAPHIS Walker. 
Plate IV, O, P. 
1870. Chromaphis Walker, The Zoologist, v. 5, p- 2001. 

The genus Chromaphis was erected with juglandicola Kalt. as type. 
it is related quite closely to Monellia. 

Characters.—Cornicles moderate in size, somewhat flanged. Antenne of seven seg- 
ments armed with oval sensoria. Fore wings with the media twice branched, hind 
wings with media and cubitus present, wings not held horizontally in repose. Cauda 
knobbed, anal plate slightly indented. Sexual forms somewhat similar to the vivip- 
arous ones: Males usually winged. Oviparous female with the ovaries developed 
normally, laying numerous eggs. 

Forms living free upon the foliage usually all summer; viviparous generations 


winged. 
Type (monotypical), Aphis juglandicola Kalt. 


1 Davidson believes as many as 30 may be produced by one female. 


t 
: 
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Genus THERIOAPHIS Walker. 
Plate IV, K, L 


1870. Therioaphis Walker, The Zoologist, p. 1999. 

1905. Kallistaphis Kirkaldy, Can. Ent., v.37, p. 417. 

1906. Eucal‘ipierus Schouteden, Ann. Ent. Soc. Belg., v. 50, p. 312 

1915. Neocailipterus Van der Goot, Beitrage zur Kennt. der Holl. Blattliuse, p. 320. 


The genus Therioaphis Walker was erected with ononidis Kalt. as 
type, and ononidis has been shown by Theobald to be the common 
“yellow clover aphis,” trifolii of Monell. This species has a deeply 
cleft anal plate quite different from that of Myzocallis. Eucallipterus 
was erected with tiliae L. as type, a species with quite similar struc- 
ture. Eucallipterus, therefore, will become a synonym. Betulicola 
Kalt. has been used as type by Kirkaldy and Van der Goot. Accord- 
ing to Das, Van der Goot considers this congeneric with érifolit. 
Therefore Therioaphis is the name that must be used. 

Cheracters —Cornicles truncate, rather constricted mesad of apex. Antenne ci six 
segments without prominent hairsand armed with subcircular sensoria. Fore wings 
with media twice branched; hind wings with both media and cubitus present. Wings 
oiten variously marked. Prothorax rather elongate; cauda knobbed. Anal plate 
deeply bifid so that two long, narrow lobes are formed. Body oiten with prominent 
hairs. 

Type (monotypical), Aphis ononidis Kalt. 
Genus EUCERAPHIS Walker. 
Plaie IV, Q, R. 
1870. Euzeraphis Walker, The Zoolozist, p. 2001. 
1908. Callipteroides Mordwilko, Ann. Mus. Zool. l’ Acad. Imp. des £ci. St. Petersbourg, v. 13, p.377. 
1913. Callipteroides Van der Geo-, Tijd. voor. Eni., vy. 56, p- iol. 

When Walker erected his genus Euceraphis with betulae L. as type 
he had in mind evidently the same species as that described by Koch 
under the same specific name, and thus separated species of this 
type. Mordwilko in 1900 erected the genus Callipteroides with 
nigritarsus Heyden as type. Specimens of this species received from 
Mordwilko show that the species he had was the betulae of Koch or 
at least a species very close to it. This would then make Callipte- 
roides a synonym of Euceraphis. Im 1913 Van der Goot used the 
name Callipteroides with b@ulae Koch as type and his placing, there- 
fore, should be under Euceraphis. 


Characiers.—Cornicles present, truncate. Antennz of six segments, long and slender, 
armed with rather narrow sensoria usually near the base of segment III, the unguis 
of segment VI usually not much longer than the base, sensorium at the base of unguis 
long, oval, and fringed ; more or less distinct frontal tubercles present. Fore wings with 
the media twice branched, hind wings with both media and cubitus present. Cauda 
usually knobbed and rather large. Anal plate usually entire. Abdomen of the alate 
form often with distinct wax-producing glands. Forms very large and usually solitary 
in habit, sexes similar to the other forms; oviparous female producing several eggs. 
Type (fixed by Walker, 1870), Aphis betulae (L.) Walker (—Callipterus betulae Koch). 


i There is considerable evidence for keeping this genus distinct. 
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Genus MONELLIA Oestlund. 


Plate IV, M, N. 
1887. Monellia Oestlund, Geol. and Nat. Hist. Survey Minn., Bul. no. 4, p. 44. 

The genus Monellia Oestlund was erected for caryellus Fitch and 
only cone species was included in the genus at the time. Several other 
species, however, were made synonyms of caryellus which are quite 
different from that species and fall into other genera. 

Characters. —Cornicles present as mere rings; antennz slender, of six segments; sen- 
soria oval or subcircular; head broad for its length; prothorax prominently separated 
from the mesothorax. Fore wings with the media twice branched; hind wings with 
both media and cubitus present. Wings often held flat upon the back, cauda knobbed, 
anal plate bilobed. Forms living solitary upon the leaves, sometimes having the 
power of leaping. Apterous forms rare. Sexes feeding; oviparous female laying 
several eggs. 

Type (monotypical), Aphis caryella Fitch. 
Genus MYZOCALLIS Pass. 
Plate IV, G, H. 

1860. Myzocallis Passerini, Gli Afidi, p. 28. 
1860. Pterocallis Passerini, Gli Afidi, p. 28. 
1894. Subcallipterus Mordwilko, Varshava Univ. Izviestiia, v. 8, no. 58, p. 53. 
1894. Tuberculatus Mordwilko, Varshava Univ. Izviestiia, v. 8, no. 58, p. 60. 
1913. Callipterus Van der Goot, Tijd. voor Ent., v. 56, p. 116. 
1915. Tuberculoides Van der Goot, Beitrage zur Kennt. der Holl. Blattliuse, p. 313. 
1917. Acanthocallis Matsumura, Jour. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 368. 
1917. Takecallis Matsumura, Jour. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 373. 

When Passerini erected the genus Myzocallis in 1860 he placed 
coryla Goetz as type. Later in the same work he erected his genus 
Pterocallis with alnt Pass. as type. This species proves to be very 
similar indeed to coryli, so similar in most of the characters that the 
writer believes the genus Pterocallis to be a synonym of Myzocallis. 
The type of the genus, coryli Goetz, was also placed as the type of 
Callipterus by Van der Goot, in 1913, in spite of the fact that another 
type for that genus had been set in 1860. Callipterus Van der Goot, 
(1913) is therefore a synonym of Myzocallis. The species alni Pass. 
is universally considered the same species as alni Fab., and this 
species was made the type of the genus Subcallipterus by Mordwilko 
in 1894. Subcallipterus Mordwilko, 1894, is therefore a synonym of 
Myzocallis for the same reason as is Pterocallis Pass., 1860. The 
species querceus Kalt. was made the type of the Maverenlatne by 
Mordwilko in 1894, but this species seems too closely related to corylt. 
Tuberculatus, therefore, becomes a synonym. The species quercus 
Kalt. was made the type of Tuberculoides by Van der Goot, 1915, 
and this is quite typically a Myzocallis. A number of genera have 
been erected by Matsumura which are so very little different from the 
type species that they are listed here as synonyms. This author 
follows the idea of peu SOE ows of the antennal segments as generic 
characters. | 
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Characters —Cornicles truncate withowt a very distinct neck; antennz of six 
segments armed with a few minute bristles and oval or subcircular sensoria. Fore 
Wings with the media twice branched; hind wines with both media and cubitus present. 
Cauda knobbed: anal plate bilobed, not divided; body usually with stout hairs. 

Type (fixed by Passerini, 1860), Aphis coryli Goetz. 


Genus SYM YDOBDHUS Mordwilko. 
Phie IV, DD, EE. 


s onal obi us of later authors. 

The genus Symydobius Mord., which was erected for oblongus 
Heyden, has often been spelled Symdobius by subsequent writers. 
This is probably due to the erection of the genus in a Russian publi- 
cation which is available to few workers, at least in this country. | 
Specimens of this species studied were collected by Mordwilko at 
Petrograd and Warsaw and by Schouteden at Brussels. The species 
which passes under the name of oblongus in America is quite distinct, 
as has been pointed out by the writer. 

Characters —Cornicles present, truncate or with an evident neck and on a broad 
low base. Antennz of six segments armed with numerous delicate hairs, sensoria 
somewhat oval or subcircular; sensorium at the base of the unguis not long and nar- 
row, with a fringe but without a prominent one, cauda semicircular, anal plate similar 
in shape, sometimes slightly indented. Fore wings with the media twice forked: 
hind wines with both media and cubitus present, somewhat separated“at the base. 

Type (monotypical), Aphis oblonga Heyden. 


Subtribe SALTUSAPHIDINA. 


The subtribe Saltusaphidma is separated from the other related 
ones principally on the nature of the head. The most important 
character, possibly, is the structure of the eyes, in which the ocular 
tubercles appear to be wholly lacking. 

Characters —Forms living usually in damp places upon the foliage of sedges and 
grasses, narrow elongate bodies, eyes with ocular tubercles lacking, lees often modi- 
fied for leaping. Oviparous forms apterous, somewhat similar to the viviparous 
icrms, producing several eggs. 


Key To THE GENERA OF THE SAETUSAPHIDINA. 


wr ee les oA Se ie A ee ee Saltusaphis. 
Head not much elongated, cornicles mere rings, legs not modified for leap- 
Pn Ei do op bee at eee eR es ae Se ee Thnpsaphis. 
Genus THRIPSAPHIS Gilletie. 
Phie Iv, & 


1817. Tkripsaphis Gillette, Can. Ent., v. 49, p. 198. 


The genus Thripsaphis was separated from Saltusaphis for ball 
Gillette, which the present writer had included im that genus, and 
certain other similar species. 
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Characters.—Cornicles present as slightly elevated rings; antenne of six seements 
armed with subcircular sensoria. Eyes without ocular tubercles. Fore wings with 
the media twice branched, hind wings with the cubitus sometimes absent, cauda 
knobbed, anal plate divided, body with spinelike hairs. 

Forms living free upon grasses and sedges in moist localities. Sexes apterous, 
oviparous female producing several eges. 

Type (fixed by Gillette, 1917), Brachycolus balli Gill. 
Genus SALTUSAPHIS Theobald. 
Plate IV, V, W 
1915. Saltusaphis Theobald, Bull. Ent. Research, v. 6, pt. 2, p. 138. 


Characters.—Cornicles present, cup-shaped or truncate; antennee of five seements, 
minutely setose; sensoria small and subcircular. Head elongate, ocular tubercles 
absent. Fore wings with the media twice branched; hind wings with the cubitus 
usually absent; cauda knobbed; anal plate divided, caudal extremity of the abdomen 
sometimes bilobed; body covered with spines which are often modified into 
different shapes. 

Forms living more or less solitary upon the leaves of grasses or sedges in marshy 
regions. Sexual forms apterous, oviparous female laying several eggs. 

Type (monotypical), Saltusaphis scirpus Theo. 


Subtribe DREPANOSIPHINA. 


The subtribe Drepanosiphina is evidently related to the callip- 
terine branch of the tribe rather than the chaitophorine one. It 
has specialized in the opposite direction from the Monaphidina in 
that the cornicles are more or less prominently developed. It would 
appear to bear the same relation to this branch of the tribe as does the 
Pterocommina to the chaitophorine one. There is considerable 
variation in the development of the cornicles, even within certain 
of the genera. Some have very large cornicles, others have small 
ones. They all appear, however, to have the same general structure. 


Characters.—Cornicles present, varying greatly in development from very small to 
very large. Cauda somewhat knobbed, anal plate slightly indented. Oviparous 
female with a long drawn out ovipositor. 


Kry To THE GENERA OF THE DREPANOSIPHINA. 


1. Cornicles extremely long and somewhat swollen in the middle..... Drepanosiphum. 
Cornicles not extremely long and larger atthe base..........-.-.-........... 2 

Ze wonmicles Very=smarl. (rUNCAt..-.. coe sce fos oe oe eet sone eede dee? Neosymydobius. 
Cornicles large with a swollen region at the base..-.--.............- Drepanaphis. 


Genus DREPANAPHIS Del Guercio. . 
Plate IV, JJ-LL. 
1909. Drepanaphis Del Guercio, Rivista di Patologia Vegetale, n.s., v. 4, no. 4, p. 49-50. 
1909. Phymatosiphum Davis, Annals Ent. Soc. America, v. 2, p. 196. 

The two generic names given were both used with the same type 
species, and therefore no discussion in regard to the use of the names 
is necessary. 

| Characters.—Cornicles large but not of the same shape as those of Drepanosiphum, 
being rather narrow toward the distal extremity and swollen at the base. Antenne 
of six segments armed with subcircular or oval sensoria and a few scattered hairs. 
Fore wings with the media twice branched, hind wings with both media and cubitus 
present. Cauda knobbed, anal plate somewhat indented. Forms living more or less 


rr 
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solitary upon the foliage of trees. Males winged. Oviparous female with 2 distinct 
elongated ovipositor and producing several eggs. 
Type (monotypical), Drepanosiphum acerifolti Thos. 
Genus DREPANOSIPHUM Koch. 
Plate IV, MM. 


1855. Drepanosiphum Koch, Die Pflanzenlatise Aphiden, p. 201. 
1885. Type fixation, Lichtenstein, Monographie des Aphidiens, p. 175. 


Cornicles very long, quite distinctly swollen in the middle or subcylindric. An- 
tennze of six segments with short, scattered hairs and oval or subcircular sensoria. 
Fore wings with the media twice branched. Hind wings with both media and cubitus 
present. Cauda knobbed, anal plate slightly indented. 

Forms living upon the folage of plants, males usually winged. Oviparous female 
with a distinct elongated ovipositor. 

Type (fixed by Lichtenstein, 1885), Aphis platanoides Schr. 


Genus NEOSYMYDOBIUS, n. gen. 


The genus Neosymydobius is erected for species similar to that 
described as Symydobius albasiphus Davis. It is evident that this 
species is not a Symydobius. Members of that genus are very large 
and differ in several ways. We place the present genus here with 
considerable doubt. 


Characters.—Cornicles small, truncate, Callipterus-like. Antenne of six segments 
which are armed with a few rather stout hairs. Fore wings with the media twice 
branched, hind wings with both media and cubitus present. Cauda knobbed, anal 
plate slightly indented. forms living in colonies upon the foliage of trees. Body, 
particularly of the apterous forms, covered with rather stout spine-like hairs. Ovipar- 
ous female with a long ovipositor and depositing several eggs. Males usually winged. 

Type, Symydobius albasiphus Davis. 


Subtribe MONAPHIDINA. 


The subtribe Monaphidina, erected for the genus Monaphis, is very 
similar in most respects to the Callipterina, but lacks the cornicle 
dorsally. It seems evident that it is a specialization from insects of 
the Callipterus type in much the same way that Fullawaya is related 
to those of the Chaitophorus type. One genus only is known at 
present.’ This differs more from the Callipterina than does Fullawaya 
from the Chaitophorina. 


Genus MONAPHIS Walker. 


1870. Monaphis Walker, The Zoolovist, p. 2001. 
1894. Bradyaphis Mordwilko, Varshava Universitetskiia Izviestiia, v. 8, p. 59. 


Few remarks on the synonymy of the genus Monaphis Walker are 
necessary as the same species was used as type in both cases men- 
tioned. The genus is a very remarkable one, being peculiar in many 
Ways. 


Characters.—Cornicles faint; antenne of six segments, without distinct hairs, 
sensoria small and circular; cauda somewhat rounded but with an acute point or pro- 
jection; anal plate similar; fore wings with the media twice branched; hind wings with 


both media and cubitus present. 
Type (fixed by Walker, 1870), Apiis cntennata Kalt. 
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Subtribe CHAITOPHORINA. — 


The subtribe Chaitophorina is composed of aphids which are similar 
in many ways to the Callipterma. They differ in that they are always 
armed with long hairs which quite prominently cover the antennez as 
well as the other parts of the body. Some of the species perhaps are 
given more to living in colonies than are the Callipterina, but this 

habit varies in that subtribe as well. 


KEY .TO THE GENERA OF THE CHAITOPIIORINA. 


Pee adagguibe: cistimctly.Knobbed. a8 tcc as-cag4! oo seca eee oes Vi 
Caudamoceknobbed but roundedze. 2 = ole ee eee wl ee Bc 
Pee INGE MMeotOLVERSCOMICM tS. stesae . Swe Dwele) ee ha Sipha. 
EAMGETIECE ROSIE SCOMMEMUSET ery ese tapes Bek ete See eee atar A Chaitophorus. 
3. Body elongate; small dimorphic forms developed........-.. ie ga Tse Si Periphyllus. 
Body not elongate; no dimorphic forms developed..................2--- 4. 
Meet erOlll Ve SeOMeMts. 2 Soek sie ee ee ee ee eg A theroides. 
PEI MUDIEELOMM EINES COMMON (See ane es Ti ELAM hes kd ae eet 5 
5, Anal plate entire or slightly Tend ae Neothomasia. 
Anal plate divided into two quite separate parts....................-..- Patchia. 


Genus ATHEROIDES WHaliday. 
1839. Atheroides Haliday, Ann. and Mag. Nat. Hist., v. 2, p. 189. 

More careful collecting of marsh-inhabiting species may show that 
this genus is a specialization from the Chaitophorina as is the Saltu- 
saphidina from the Callipterina, for most specimens falling here seem 
to lack ocular tubercles. 


Characters —Antenne of five segments armed with stout spines. Fore wings with 
media twice branched; hind wings with both media and cubitus present. Cornicles 
reduced to mere rings. Cauda broadly rounded. Form elongate and flat. Entire 
insect prominently spined. Species living on sedges and grasses. 

Type (set by Kirkaldy, 1906), Atheroides serrulatus Haliday. 


Genus CHAITOPHORUS Koch. 
Plate IV, CC. 


1854. Chaitophorus Koch, Die Pflanzenliuse Aphiden, p. 1. 

1870. Tranaphis Walker, The Zoologist, p. 1999. 

1870. Avrctaphis Walker, The Zoologist, p. 2000. 

‘1912. Eichochaitophorus Essig, Pom. Coll. Journ. Ent., v. 4, p. 721. 
1912. Micrella Essig, Pom. Coll. Journ. Ent., v. 4, p. 716. 

1856. Type fixation, Gerstaecker, Bericht for 1854, p. 162. 


In 1854 Koch erected the genus Chaitophorus with several species. 
Aphis popult was made the type by Gerstaecker in 1856. The same 
species was used by Walker as type of his genus Arctaphis and there- 
fore this name will become asynonym. The types of both of Essig’s 
genera show that these vary little from popult. The genus Tranaphis 
was erected with salicivorus Walker as type and this species is similar 
in general characters to popu Therefore, Tranaphis will become 
a synonym. 
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In 1860 Passerini used aceris L. as the type of Chaitophorus and 
this placing has often been followed, but that of Gerstaecker has 
priority. 

Characters.—Cornicles present, truncate, rather prominent. Antennz of six seg- 
ments, armed with subcircular sensoria and rather prominent hairs. Fore wings with 
the media normally twice branched, hind wings with both media and cubitus present. 
Cauda distinctly knobbed. Anal plate entire, sometimes somewhat indented. ‘Sex- 
ual forms not differing markedly from the viviparous ones. Males winged, as a rule, 
but sometimes intermediate or apterous. Oviparous females apterous with the ovaries 
normally developed and producing several eggs. Both sexes feeding. 

Forms living usually upon the leaves of trees; no dimorphic forms developed. 

Type (fixed by Gerstaecker, 1856), Aphis populi L. 
Genus PATCHIA, n. gen. 

Characters.—Cornicles truncate; antennz of six segments, hairy and with circular 
sensoria. Fore wings with the media twice branched, the radial sector absent or 
faintly indicated; hind wings with both media and cubitus present. Cauda rounded 
or slightly conical; anal plate divided into two separate parts. 

Type, Patchia virginiana Baker. 
Patchia virginiana, 0. sp. 

Alate viviparous female.—Antenne as follows: III, 0.48 mm., with an even row of 
about 12 subcircular sensoria; IV, 0.288 mm.; V, 0.24 mm.; VI (0.16-0.192 mm.). 
Color brown with a large black patch on dorsum of abdomen and with lateral patches 
of same color. Wings with the radial sector absent and the veins heavily bordered. 
Apterous form almost solid velvety black. Both forms secreting wax. 

Found on the bark of chestnut at East Falls Church, Va. The type isin the U.S. 
National Museum (Cat. No. 23063). 

Genus PERIPHYLLUS Van der Hoeven. 
Plate IV, AA, BB. 


1852. Philiophorus Thornton, Proc. Ent. Soc. London, n.s., v. 2, p. 78. 

1858. -Chelymorpha-Clark, The Microscope. 

1863. Periphyllus Van der Hoeven, Tijd. voor. Ent., v.46, p. 7. 

1913. Chaitophorinella Van der Goot, Tijd. voor Ent., v. 56, p. 150. 

1917. Arakawana Matsumura, Journ. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 375. 


In 1852 Thornton used the name Phillophorus with his testudinatus 
as type. This name had, however, been used in 1840. Koch erected 
the genus Chaitophorus in 1854 and included therein a number of 
species. In 1856 Gerstaecker set Aphis populi L. as the type of 
Chaitophorus and therefore prevented the use of the name for -spe- 
cies such as ¢estudinatus unless all of Koch’s species are included. 
In 1858 Clark used the name Chelymorpha with the specific name 
phyllophora. The species he discussed is the ¢estudinatus of Thorn- 
ton. The generic name Chelymorpha, however, was used as early 
as 1834 and, therefore, is not available. In 1863 Van der Hoeven 
employed the generic term Periphyllus with his species testudo as 
type. This name is a synonym of testudinatus Thornton, and the 
generic name seems to be the first one available. 

In 1913 Van der Goot employed the generic name Chaitophorinella 
with testudinatus as type, and this name, therefore, will become a 
synonym of Periphyllus. 
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Characters.—Cornicles present, truncate in form, often sculptured. Antenne of 
six segments (with the exception of the dimorph) armed with oval sensoria and promi- 
nent hairs. Fore wings with the media twice branched; hind wings with both 
media and cubitus present. Cauda and anal plate rounded. 

Forms living upon the foliage of trees. Sexes not strikingly different from the 
other forms, possessing beaks and feeding. Males winged, oviparous females with 
the ovaries normally developed, thus laying several eggs. Small lamellate or hairy 
dimorphic forms produced in summer. ts 

Type (monotypical), Periphyllus testudo Van der Hoeven (=testudinatus Thorn- 


ton). 
Genus NEOTHOMASIA, n. n. 


Plate IV, Y, Z. 
1910. Thomasia Wilson, Can. Ent., v. 42, p. 386. 

Wilson erected the genus Thomasia with populicola Thos. as 
type, and his description appeared in December, 1910. The same 
name had, however, been used for a genus of Diptera, the description 
of which appeared in September, 1910. A new name, Necthomasia, 
therefore, is necessary for Wilson’s genus, | 

Characters.—Cornicles present; antenne of six segments armed with subcircular 
sensoria and prominent hairs. Jore wings with the media twice branched, hind wings 
with both media and: cubitus present. Cauda and anal plate both rounded. 

Forms living in colonies upon the leaves or bark of trees; no dimorphic forms pro- 
duced; sexual forms not markedly different from the viviparous ones. Oviparous 


females laying several eggs. 
Type (monotypical), Chaitophorus populicola Thos. 


Genus SIPHA Pass. 
1860. Sipha Passerini, Gli Afidi, p. 29. 

This genus and Atheroides are eae from the other genera in 
the subtribe by possessing five-segmented antennz instead of six- 
segmented ones. The genus has not been much confused excepting 
by Thomas’s placing of rubifoli. for a time some workers in this 
country were led to conceive of the genus as indicated by that spe- 
cies which in reality belongs in the Aphidini. 

Characters.—Cornicles present, truncate, short, almost mere rings. Antennz of 
five segments armed with large circular sensoria. Body form flat, entire insect cov- 
ered with rather long stout hairs. Fore wings with the media twice branched, hind 
wings with both media and cubitus present. Cauda knobbed, anal plate rounded. 
Forms living upon the leaves of grasses usually in moist localities, sometimes even 


submerged, the water appearing to affect them little. 
Type (fixed by Passerini, 1860), Aphis glyceriae Kalt. 


Subtribe PTEROCOMMINA. 


The subtribe Pterocommina is composed of bark-feeding insects, 
some of which retain quite primitive characters. It is the writer’s 
opinion, however, that they are, as a group, more specialized than 
the Chaitophorina, but closely related.. This is indicated by the 
development of the cornicles met with in the species. Like the 
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Drepanosiphina, this development varies to a great extent in the 
different species. 
Only two genera occur in the tribe. They may be separated as 


follows: 
KEY TO THE GENERA OF THE PTEROCOMMINA. 


Comicles: cylindrical - 2.2.5 eee cae a ae ee Tee ate Ee 
Cornicles somewhat swollen... -.........- ..-.-.---.-.--.-.-.--..-Melanoxantherium. 
Genus PTEROCOMMA Buckton. 

Plate IV, PP 


1857. Cladobius Koch, Die Pflanzenlause Aphiden, p. 251. 

1860. Aphioides Passerini, Gli Afidi, p. 28. : 
1879. Pierocomma Buckton, Monog. Br. Aphides, v. 2, p. 142. 
1905. Aristaphis Kirkaldy, Can. Ent., v. 37, p. 416. 


In 1857 Koch erected the genus Cladobius with Spee Kalt. as 
type. This name, however, had been used previously. So Passerini 
in 1860 employed the name Aphioides. This name had also been 
used. Kirkaldy, therefore, gave the new name Aristaphis in 1905. 
In 1879, however, Buckton described the genus Pterocomma with a 
very similar species as type. 

Characters.—Cornicles present, rather short and cylindrical. Antenne of six 
segments armed with prominent hairs and subcircular sensoria. Fore wings with the 


media twice branched; hind wings with both media and cubitus present. Cauda 


and anal plate rounded. 
Type (monotypical), Pterocomma pilosa Buckt. 


Genus MELANOXANTBHERIUM Schouteden. 
Plate IV, NN, OO. 


1879. Afelanozanthus Buckton, Monog. Br. Aphides, v. 2, p. 21. 
1901. Uelanorantherium Schouteden, Ann. Ent. Soc. Belg., v. 45, p. 113. 


In 1879 Buckton described the genus Melanoxanthus with salicis 
L. as type, but, as this name was preoccupied, Schouteden suggested 
the name Melanoxantherium. 

Characters.—Cornicles present, variable in size, but usually more or less swollen. 
Antenne of six segments armed thickly with hairs and possessing oval or subcircular 
sensoria. Fore wings with the media twice branched, hind wings with both media 
and cubitus present. Cauda and anal plate rounded. 

Forms living in colonies usually on the bark of trees, males usually winged. Ovi- 


pa2rous females laying several eggs. 
Type (monotypical), Aphis salicis L.} 


Subtribe FULLAWAYINA. 


The subtribe Fullawayina is related somewhat closely to the 
Chaitophorina from which it is a specialization, as is evidenced by the 
reduction and total lack of the cornicles. It is very suggestive of 
Monaphis, but evidently arose from quite a different line of develop- 
ment, following Chaitophorus rather than the Callipterus group. 
Only one genus is represented. 


1The writer is forced to change his view that Pea Sere is closely raldeanl to - poputijalaie 
Fitch. This was based on Pergande’s published statement of his examination of the type. Later notes 
on the type indicated that it resembles populea. 
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Genus FULLAWAYA Essiz. 


1912. Fullawaya Essig, Pomona Coll. Journ. Ent., v. 4, p. 716. 

The genus Fullawaya seems to bear somewhat the same relation to 
Chaitophorus that Monaphis does to Myzocallis. Were it not for the 
hairy condition of the antenne and the character of the cauda and 
anai plate, Fullawaya might be placed as a synonym of Monaphis, 
but it is evidently unrelated. 


Characters.—Cornicles absent; antennz of six segments, armed with rather long 
bristle-like hairs, sensoria small and circular, cauda rounded and armed with long 
eurved hairs. Fore wings with the media twice branched, hind wings with both 
media and cubitus present. 

Forms living upon the roots of plants. 

Type (monotypical), Fullawaya saliciradicis Essig. 


Tribe GREENIDEINI. 


The tribe Greenideini was first separated by Wilson under the 
name Trichosiphina. The insects falling here show a most remarkable 
development of the cornicles. These are sometimes as long as the 
entire body in the alate forms. In the apterous indivaduals they are 
usually swollen. In both they are very thickly covered with long 
hairs, a condition not met with in any of the other Aphidinae with 
long cornicles. It is true that some species of Macrosiphum and occa- 
sionally species of the other genera show here and there minute hairs 
on the cornicles, but they do not approach in any way members of 
this tribe in cornicle armature. The development of the cauda in 
this group is also remarkable. 


Characters.—Cornicles present and remarkably developed into cylindrical or slightly 
swollen tubes often as long as the body and thickly covered with long hairs. Antennz 
of five or six segments armed with oval or subcircular sensoria. Males winged. Forms 
living free upon the foliage. 


Key To GENERA OF GREENIDEINI. 


i Amtennee of fiveseoments.-.-2. 2225.20.22 55- Bit cia ah aaa HS Soy. Eutrichosiphum. 
Memeo eSUXeSCOMeENLS een cece cc toe tte e oe tes coe sete en ecee ange 2. 

2. Fore wings with the media twice branched, hind wings with both 
MCU aEaTdseU DILUSHOreseMt= os Coe Bone oO Ne Bese ees ae Greenidea. 

Fore wings with media once branched, hind wings with neither media 
MUGRECUL ON USA LESOM Garg cags ons cn ais ota tine ages tie Dis Cece Sas Greenideoida. 


Genus GREENIDEA Schouteden. 


Plate V, F-K. 


1905. Greenidea Schouteden, Spol. Zeylan, v. 2, p. 181. 
1906. Trichosiphum Pergande, Ent. News, v. 17, p. 2086. 


In 1905, Schouteden erected a genus for the Siphonophora artocarpr 
of Westwood and redescribed the species, giving details lacking in 
Westwood’s paper. Pergande erected his genus Trichosiphum, 
making his anonae the type. The characters Pergande used to sep-. 
arate his genus were in reality those of Greenidea. 
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Characters —Cornicles extremely lene and hairy; aniennz of six segments armed 
with oval or subcircular sensoria and distinct hairs. Fore wmes with media twice 
branched; hind wings with both media and cubitus present. Sexes winced. 

Type Gmonotypical), Siphonophora ariocarpi Westw. 


Genus GREENIDEOIDA Vea der Gact. 


Phie V, L-P- 


19. Greenidea Wilson, not Schouieden, Ann. Ent_ Soe. Amer. 7. 3, p. S17. 
1916 Greenideoda2 Van der Goot, Zur Kenmniniss der Blsiiiguse Jawa’s, p. 140. 


In discussing the genera of the Trichosiphini in 1910, Wilson based 
his descriptions and key on specimens ‘in the collection ef the Bureau 
of Entomology. Material in that collection determimed as arfecarpi 
by Pergande proves not to be that species for it does not agree with 
the descriptions given either by Westwood or Schouteden. Wilson, 
therefore, used the two generic terms Trichosiphum and Greenidea. 
Tn reality the species listed as arfocarpi was undescribed at that time 
and the species of Trichesiphum presented all of the characiers of 
Greenidea. Since that time Van der Goot has erected the genus 
Greenideoida for such species as that understood by Wilsen to be 
ariocarpi. > 

Characiers.—Cornicles present, very lene, subcylimdrical, and armed with lone 
hairs. Antennz of six seemenis armed with oval or subcireular senseria. Forewings 
with the media once branched; hind wings reduced im size and lackine both the 
media and cubitus. Cauda and anal plate rounded. 

: Type (fixed by Van der Goot, 1916), Greenidzoida elongata V . d. Goot- 
Genus EUTRICHGSIPHUM Essx & Kuwena. 


Phie V, A-E. 
IMS. Huirichesipihum Essic & Ruwans, Proe. Cal Acad Se, v8, mo. 3, p. Gi. 

“The genus Eutrichosiphum Essig and Kuwana was erecied for the 
species pasaniae OK. 

Characters —Similar in general characters to Greenidea. Antennz of five segment, 
armed with long hairs and somewhat ovalsenseria. Cornicles very lone, subcyimdrical 
and covered with hairs. “Fore wines with the media twice branched, hind wines with 
both media and cubitus present. Cauda and 2nal plate rounded. 

Type (moenotypical), Trichesiphum pasaniae Okj- 


Tribe SETAPHIDINI. 


The correct position of the tribe Setapbidini is somewhat difficult 
to ascertain. In some ways it closely resembles the Aphidini, and 
in others suggests the Lachnini. 

Tt has Aphis-like antenne with, however, a reduced number of 
segments. The venation of the wings is also reduced. -On the other 
hand it possesses cornicles situated on low flat cones somewhat lke 
those of the Anoecina or Lachnina. But these cones are devoid of 


hairs. 
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It would appear that this tribe separated from the aphid line after 
the cornicles had lost their armature and before their development 
as indicated in the Aphidina and Macrosiphina began. These organs 
then remained somewhat primitive whereas reduction took place in 
the antennz and wings. One genus only is represented. 


Genus SETAPHIS Van der Goot. 


Plate V, Q-X. 
1916. Sciaphis Van der Goot, Zur Kenntniss der Blattliuse Java’s, p. 158. - 


Characters.—Cornicles present as rings, situated on low kroad cones. Antenne of 
five segments armed with small circular sensoria. Fore wings with the media once 
branched, hind wings reduced. Cauda and anal plate rounded. Body with two 
prominent caudal fingerlike projections. 

Type (fixed by Van der Goot, 1916), Setaphis luteus V. d. Goot. 


Tribe APHIDINI. 


The tribe Aphidini is by far the largest tribe of the living Aphididae. 
Many of the most common species in the family as well as many 
of the most injurious ones belong here, and it is these forms which 
correspond to the popular conception of the family. 

Besides being abundant they are varied, and a large number of 
genera is therefore found in this tribe. Specialization has taken 
place in a number of directions, but particularly in the development 
of cornicles, cauda, etc. The wings have become somewhat reduced 
in certain genera, but as a rule little reduction in these organs has 
occurred, the venation in most cases being as complete as in even 
the most primitive forms of the family. The antenne have developed 
an elongate filamentous process to the distal segment, which in the 
Lachnini is represented by a very short thumblike projection. Wax 
secretion is found scarcely at all apart from that produced and 
secreted by the cornicles. The head shows certain peculiar develop- 
ments in some of the tribes in that the antenne are situated on 
prominent tubercles variously shaped and armed. 

As a rule the body is more or less naked, being covered only by a 
few scattered hairs. In the peculiar specialized Cervaphidina, 
however, large toothed processes extend outward from the body 
surface. 

Migration between a primary host and one or more secondary 
hosts often occurs. Apterous and alate viviparous forms, therefore, 
are common, but no definite relation exists between them. The 
forms feed mostly upon the leaves of trees and herbs but they may 
also be found feeding upon the twigs and roots. They are not 
infrequently attended by ants. The oviparous females are nearly 
always apterous, but the males, on the other hand, usually are winged. 
Apterous males, however, are common and intermediate forms 
between alate males and apterous males sometimes occur. Inter- 
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mediates between apterous and alate viviparous forms are of quite 
common occurrence and indicate possible origin of the apterous 
forms. It is no doubt true, however, that In members of this tribe 
the equilibrium is disturbed more easily than in some of the others, 
and that external influences have a more sudden and _ noticeable 
effect. 

We have divided the tribe into four subtribes which may be 
separated as follows: 


KEY TO THE SUBTRIBES OF THE APHIDINI. 


1. Body covered with long projections........------------ SS ESE CERVAPHIDINA. 

Body naked ‘with the exception of a few hairs..-2-2-2.o+55 25 1ae eee ee Zz 

2. Head without prominent antennal tubercles....-...-...-------.----- APHIDINA. 

Head with prominent.antennalituberclesss32.6.-2 ae Sa eee ee 31 

3. Wings with the radial sector normal._.........-.---- Fee See. MACROSIPHINA. 
Wings with the radial sector more or less united with the upper branch of 

thenmediayor hind wanes reduced =) a=" 5-25 a-eesee ee PENTALONINA. 


Subtribe APHIDINA. 


The insects in the Aphidina show a great variation in regard to 
the cornicles and cauda. Some have very markedly developed 
cornicles, others have extremely small ones, while one genus lacks 
them altogether. The cauda varies from very large in genera like 
Hyalopterus to scarcely any visible cauda in some of the other 
genera. Certain of the genera appear more similar than others, for 
example, Hyalopterus, Pergandeidia, and Brachycolus all have small 
cornicles and somewhat large caude. Certain other genera, while 


_ appearing quite different in some ways, are evidently related. 


Cavariella, Hyadaphis, Aspidaphis, and Vesiculaphis all have char- 
acters which are very suggestive, although there are differences 
between them. So also there is a group suggesting Aphis. The 
various genera may be separated as follows: 


Key TO THE GENERA OF THE APHIDINA. 


lar Cormiclesiabsen tess. ci) ice bic.) Sas ees. ak Be. eee ee Asiphonaphis. 


Cormicles Presen te ccicate/os cere - Se eee eee ey ee Renee Mee ney er oe 2. 
2. Cornicles swollen, not subcylindrical or tapering..................-----<-- a 
Cornicles subcylindrical or tapering but sometimes extremely short and 
PUM OU C 2 2 Se. Sis, «oa sei nlo nse see I oe ee 12. 
3. Jore wings with the media once branched; Goins form with very much 
swollentcomicles:..; .sc. 2s. < Sevebaeet. eee eee Vesiculaphis. 
Fore wings with the media twice branched ...................------------ t. 
a Shind wings, with the cubitus lackine; <->) see: 2a) eee Carolinaia. 


Hind wings with both media and cubitus present........-..-.-.-------.-- 5) 
5. Abdomen with a dorsal projection or tubercle above cauda................ 6. 
Abdomen withoutithis structure: :.. 0/2. SS ee ae ee ee eee 7 


6. 


“J 


ive} 


10. 


4: 


20. 


24. 
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Tubercle very large, entirely covering posterior part of body; cornicles 


aki opener ibn BIGer sits tse 02s. Ae FS ey SOR RS Aspidaphis. 
Tubercle of moderate size, as large as cauda in the apterous form; cornicles 
normal openine atthe end. 2 ons 40 2 Yeo de wkh- +s one ues Cavariella. 
Cornicles long, very abruptly and distinctly swollen.....-...-..-- Liosomaphis, 
Cornicles of varying lengths, gradually swollen............-..----------- 8. 
Cauda short and abruptly conical; cornicles about the same length 
ascanda and swollen in. the middle -4 221 22.832 sai ico Brevicoryne. 
Cauda not strikingly short or abruptly conical........../...-.--------- 9. 
Cornicles as short as the width of cauda at base or shorter..........2-..-- 10 
Cornicles as long as or longer than the cauda..-...---...--------------- EL: 
Bermtelecmarniie. LUCIE TIKG. 002 nn ca sar in yee te ee te oe Brachycolus. 
Cornicles nas dens longer than their diameter; Hey particularly 
mihcmpicrousdorm. Jarceand-lons.: . 3.352008) Oo ote Hyalopterus. 


Cauda in the apterous form long and broad, as long as the cornicles. .Hyadaphis. 
Cauda shorter than the cornicles, not correspondingly long and 


NT ee Fo oe Bp es ae ia wd Sie aie alsin si Rhopalosiphum. 
Raine Gr pp Melee =e tie Rie Oe dork eee ote d us fo SEL Se le 13. 
SPPEEET ETE sg aR ne ts A ar aes ee ag aan ae 14, 
Antenne of six segments; cornicles rather short....-.-.....-.-.----.--/ A tarsos. 
Antenne of five segments; cornicles very long and slender..-..-...--. Mastopoda. 
Cauda apparently absent, or a mere rounded platelike structure. -.......- 21, 
Cauda normal in appearance but often very short--....-.--.---------.--. 15. 
iPerehwinesiwitn miedia Ounces branched <3. .ssi 232/22 soe 2s 25 SLES 22. 
Hore wanes: with media twice branched -22.-). 2.2.21. 2 5214... -25/ S502 16, 
POTS Otel Mens COMeRES = Ba 852 3 SS Soe ee 24, 
ety ee SmCreRORERIICTGR oe ee ee ae oS as ae wk eee Se Ah 
Cornicles small, as short as width of cauda at base, which is without con- 

Rite id OR ee ee Se ae Ne es nih Le hee fo STU 18, 
Cornicles usually as long as or longer than cauda, Aphis-like.-.-........- 19: 
Cauda very long and large in the apterous form ..-.....-.-.---.--.-- Pergandeidia, 
Cauda, extremely short and subconical_.....-.......-.------+---- Microsiphum, 
Raia SWOrL ond abruptly CONiCal. =. — 2. - 2 2oe ena s- 2-5 cee ee nee eat Anuraphis, 
Sauda cloncate and constricted near bases2. 22.2222. 2 on 20, 
Hind wings with media and cubitus present -..........------------.----/ Aphis, 
Hind wings with only one oblique vein.........-......-----..-- Hysteroneura. 
Sepsiclcsauimite not aslongas wide: _.5-.....2..--sis22-5,--)-2 Cryptosiphum. 
sbanIiemen ATMIeLALe ICN OLN 28 2. ne oe wa ee ine ee ceed Acaudus. 
is SES PECETE SE. DEPIST Seas Seed PAVESI Fa se re aa ree Saeed Toxoptera. 
MEME ECON EE MICE LS oe te Foe ee ye ee Se Se Sew See aoe 
Apterous form with a prominent median projection on the vertex and 

with four-segmented antenne; cornicles minute.....---..-.------ Sanbornia. 
Pip Ranrerarmienondinl a" 05 4 os es te 5 ee a Yamataphis, 
Mammevewe one Ca Phis-ltkO eo... oon i ew ein we eee So oe Cerosipha. 


Cornicles extremely short, body of apterous form, much arched. Siphonatrophia, 


Genus ACAUDUS V. d. Goot. 
Plate VI, A, B. 


1913. Acaudus Van der Goot, Tijd. voor Ent., v. 56, p. 97. 
1917. Macchiatiella Del Guercio, Redia, v. 12, p. 210. 
1917. Hennabura Matsumura, Journ. Coll. Agr. Tohoku Univ., v. 7; pt. 6, p. 377. 


Van der Goot erected his genus Acaudus with lychnidis L. as type. 


This species is quite similar to an Aphis without a cauda or with a 
very short, somewhat rounded cauda. The cornicles are not long. 
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Del Guercio’s genus had his ¢rifoli: placed as type. The corni- 
cles of this species appear to be a little longer than those of the type 
ot Van der Goot’s genus, but in other respects the insects seem to 
be quite similar. We feel that they belong to the same genus. We 
are keeping this genus distinct from Cryptosiphum, not only because 
of the minute cornicles in that genus but also on account of the 
peculiar head structure which is thereseen. It is not typically Aphis- 
hike. 


FE - 
UNQTQc.ers. 


Head without prominent antennal tubercles. Antennz oi six seg- 
ments. Fore wings with the media twice -branched; hind wings with both media 
and cubitus present. Cornicles cylindrical, of moderate length: cauda reduced to a 
broad, short, rounded structure. 
Type (fixed by Van der Gooi, 1913), Aphis lychnidis L. 
Gents ANURAPHIS Del Guercio. 
Plate VI, C-F. 


1907. Anuraphis Del Guercio, Redia, v. 4, p. 19). 

1913. Brachycaudus Van der Goot, Tijd. voor Ent., v.56, p- 97- 

1913. Deniatus Van der Goot, Tijd. voor Ent., v.36, p. 98. 

1913. Semiaphis Van der Goot, Tijd. voor Ent., v.56, p. 10. : 

1917. Yezabura Matsumura, Journ..Coll. Agr. Tohoku Univ., v.7, pi. 6, p. 392. 
1918. Saeppaphis Matsumura, Trans. Sapporo Nat. Hist. Soc., v. 7, pt. 1, p. 13. 


In 1907 Del Guercio erected the genus Anuraphis in which were 
included pyri Koch, lappae Koch, iridis Del Guercio, ranunewli Kalt., 
myosotidis Koch, centaureae Koch, prunicola Kalt., tragopogonis Kalt., 
jani, Feer, farfarae Koch, and persicae Boyer. 

These species, with the exception of lappae and tragopogenis which 
seem to belong to Aphis, have a broadly and somewhat abruptly 
conical cauda quite unlike that of the genus Aphis. in 1913, Van der 
Goot erected his genus Brachycaudus with one of these species, myoso- 
iidis, as type without referring any of the species to Anuraphis at all. 
Jt is evident that Brachycaudus is a synonym of Anuraphis. At the. 
same time he erected the genus Semiaphis with carotae Koch as type. 
A study of this species, as seen in Plate VI, makes it evident that this 
is a species of the same general type. Semiaphis thus becomes a 
synonym of Anuraphis. Based on the minute tubercles, particularly 
on the head and caudal portion of the abdomen, Van der Goot also 
erected the genus Dentatus with serbi Kalt. as type. Apart from 
these tubercles sori is m the character of the cauda, ete., a typical 
Anuraphis. In our American rosy aphis, a species very similar to 
sorbi, these tubercles are absent in many individuals, and in the fall 
migrants the caudal ones are nearly always absent. If this character 
were retained, therefore, the species would belong in one genus as 
far as the spring migrant is concerned, and in another genus when 
the fall migrant is considered. Dentatus, therefore, becomes also 
a synonym of Anuraphis. 
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Characters —Head without prominent antennal tubercles. Antennze of six segs 
ments and armed with subcircular sensoria. Fore wings with the media twice 
branched, hind wings with both media and cubitus present. Cornicles cylindrical, 
often short, though sometimes moderately long; cauda short, broad, and abruptly 
conical, never elongate and constricted as in Aphis. Males usually winged. Ovi- 
parous forms apterous. 

Type (fixed by Del Guercio, 1907), Aphis pyri Koch. 


Genus APHIS L. 
Plate VI, G-=I. 


1758. Aphis Linnaeus, Systema Naturae, 10th ed., p. 451. 
1817. Lorerates Rafinesque, Am. Mo. Mag. & Crit. Review, v. 1, p. 361. 
1907. Uraphis Del Guercio, Redia, v. 4, p. 192. 

1907. Microsiphon Del Guercio, Redia, v.-4, p. 192. 
1913. Myzaphis Van der Goot, Tijd. voor Ent., v. 56, p..96. 
1913. Stenaphis Del Guercio, Redia, v.9, p. 185. 
1916. Zongiunguis Van der Goot, Zur Kenntniss der Blattliuse Java’s, p. 112. 
1916. Melanaphis Van der Goot, Zur Kenntniss der Blattlause Java’s, p. 61. 
1917. Abura Matsumura, Jour. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 407. 
1917. Arimakia Matsumura, Jour. Coll. Agr. Tohoku Univ., v.7, pt. 6, p. 405. 


A number of species were included in the original genus by Lin- 
naeus. Of these Lamarck set Aphis ulmi L. as type in 1801, and in 
1802 Latreille set Aphis sambuct L. as type. Aphis ulmi L. 
is, according to Passerini, Eriosoma lanuginosa Hartig and the spe- 
cies now placed in Tetraneura. Sambuci is retained here as type 
and a request will be submitted that this species be fixed definitely 
by the International Commission. It would greatly disarrange the 
economic literature to change the meaning of this common name. 

In 1907 Del Guercio erected two genera, Uraphis and Microsiphon 
based on the relative length of the cornicles and cauda. When con- 
sidering certain individual species this would appear as a very fair 
character for use. But when large series of species are studied it will 
be found that in the species having the cauda of the typical Aphis 
shape there are all gradations of cornicles from the very short to 
the verylong. This will be seen also in the forms having the abruptly 
conical cauda. Some species have very short cornicles and some 
quite long ones. Moreover, in the same species the cornicles in the 
different forms will bear a different relation to the length of the 
cauda. Species, therefore, having cornicles and cauda of essentially 
the same character should not be used as types of different genera 
depending on the length of the cornicles. If this were the case, 
certain species which are close to the border line of separation would 
on some individuals fall in one genus and on other individuals fall in a 
different genus. Under this rule, sacchari Zehnt. would, it is believed, 
belong to the genus Aphis, and Longiunguis, therefore, be a synonym 
of Aphis. Likewise the genus Melanaphis would be a synonym of 
Aphis.. This genus was erected with bambusae Kirk. as type. The 
cornicles are short but the cauda is aphis-like. Where the generic 
characters are considered, the genus appears a synonym. 
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The genus Myzoaphis was erected by Van der Goot with Aphis 
rosarum Kalt. and Aphis abietina Walker. These two species show 
practically no antennal tubercles and are very little different from 
a typical Aphis, excepting in the clothing of the antennez and body. 
The cauda as figured by Van der Goot is quite conical, but the 
writer’s specimens are somewhat different from this and specimens 
of abietinus do not show a cauda exactly like his figure. In fact, 
they appear more like an Aphis. This genus, therefore, should not 
be separated or it will necessitate the separation of very many 
other forms under new names. 

Characters—Head without prominent antennal tubercles. Antenne of six seg- 
ments and armed with subcircular sensoria. Fore wings with the media twice branched; 
hind wings with both media and cubitus present. Cornicles cylindrical or slightly 
tapering. Cauda usually not as long as the cornicles, subconical, rather elongate, 
constricted about the middle. Anal platerounded. Males usually winged, oviparous: 
females apterous. 


Type (by suspension of rules), Aphis sambuci L.. 
Genus ASPIDAPHIS Gillette. 
Plate VI, L-0, 
1917. Aspidaphis Gillette, Can. Ent., v. 49, p. 196. 

The genus Aspidaphis appears to be related both to Cavariella 
and to Vesiculaphis. It has the short, blocky form of Vesiculaphis 
and also the peculiar integument. On the other hand, certain species 
with a similar integument are met with in Cavariella. The develop- 
ment of the dorsal abdominal tubercle is here very pronounced and 
the cornicles have taken on a peculiar shape. 


Characters —Head without prominent antennal tubercles; antennze short, of five 
segments, armed with subcircular sensoria. Wing venation normal. Cornicles very 
small, somewhat swollen near the distal extremity and with the opening in the side of 
the cornicle, not at the tip. Abdomen with a dorsal caudal tubercle developed into 
a large conical process extending beyond and fully covering the cauda in the apterous 
form. Body elongate. 

Type (monotypical), Aspidaphis polygon Gill. 
Genus ASIPHONAPHIS Wilson & Davis. 
1919. Asiphonaphis Wilson & Davis, Ent. News, v. 30, p. 39. 
Characters—Head without prominent antennal tubercles. Antennze of six segments 
armed with’subcircular sensoria. Fore wings with the media twice branched; hind 
wings with both media and cubitus present. Cornicles absent entirely. Abdomen 
with large lateral tubercles. Cauda somewhat conical or Aphis-like. Anal plate 
rounded. ; Bees cies 
Type (monotypical), Asiphonaphis pruni Wilson & Davis. 
Genus ATARSOS Gillette. 
Plate VI, P-S. 
1911. Atarsos Gillette, Ent. News, v. 22, p. 440. 
Characters.—Head without prominent antennal tubercles. Antenne of six segments 
armed with subcircular, somewhat tuberculate sensoria; fore wings with the media 
twice branched, hind wings with both media and cubitus present. Cornicles rather 
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short, subceylindrical; cauda somewhat conical, not quite as long as the cornicles; anal 
plate rounded. Tarsi atrophied in all the forms. 
Type (monotypical), Atarsos grindeliae Gill. 
Genus BRACHYCOLUS Buckton. 
Plate VI, T, U. 
1879. Brachycolus Buckton, Mon. British Aphides, v. 2, p. 146. 
1913. Brachysiphum Van der Goot, Tijd. voor Ent., v. 56, p. 105. 

The genus Brachycolus was erected with stellariae Hardy as type 
and is easily recognized from the structure of the cornicles. Van 
der Goot’s genus is in all essential respects the same, the type of that 
genus being thalictrt Koch. 

Characters.—Head without prominent antennal tubercles. Antennz of six segments 
and armed with subcircular sensoria. Wing venation normal: Cornicles very small, 
especially in the apterous form. Cauda medium in size and conical. Body elongate; 
legs and antenne usually short. 


Type (monotypical), Aphis stellariae Hardy. 
Genus BREVICORYNE V. d. Goot. 
Plate VI, J, K. 


1915. Brevicoryne Van der Goot, Beitrige z. Kennt. d. Holl. Blattlause, p. 245. 
1916. Ocdisiphum Van der Goot, Zur Kenntniss der Blattliuse Java’s, p. 122. 
1918. Brevicoryne Das, Mem. Ind. Mus., v. 6, p. 179. 


The genus Brevicoryne was erected with Aphis brassicae L. as type, 
a species in which the cornicles are very short and somewhat swollen 
in the middle, and the cauda conical. In the species Oedisiphum 
compositarum V. d. Goot quite similar characters are found. The 
cornicles appear to be somewhat more slender but in the main the 
species appear alike. Oedisiphum, therefore, becomes a synonym. 

Characters.—Head without prominent antennal tubercles; antenne of six segments 
and armed with subcircular sensoria. Wing venation normal. Cornicles short, not 
much longer than the cauda and swollen in the middle. Cauda short and broadly 


conical. 
Forms not especially elongate. 


Type (monotypical), Aphis brassicae Li. 
Genus CAROLINAIA Wilson. 
: Plate VI, V, W. 
1911. Carolinaia Wilson, Can. Ent., v. 43, p. 61. 

The genus Carolinaia Wilson is related very closely to Rhopalosi- 
phum. In fact some of the species placed here are distinguished 
from members of that genus only by the fact that the cubitus is 
lacking in the hind wing. It is true that the type species was 
described as having five-segmented antenne in the apterous form. 
But other species, like this in all other respects, have normal six- 
seemented antenne. Certain species of Rhopalosiphum will show 
strains in which nearly all of the individuals will have five-segmented 
antenne and yet the normal antenna for such species is a six- 
segmented one. In this closely related genus, therefore, it is not 
surprising if a similar condition is met with. 
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_ Characiers—Head without prominent aniennal tubercles. Anitennz oi five or six 
segments armed with subcircular sensoria. YVenation of the fore wines normal; hind 
Wings with the cubitus absent; cornicles elongate, slightly swollen near the distal 
extremity, but without a prominent neck near the proximal end. Cauda rather 
broadly conical. i 

Type (monotypical), Carolinaia caricis Wisn. 
Genus CAVARIELLA Del Guercio. 

Phite VI, X-Z. 


1911. Caovaridia Dei Guercio, Redia, vy. 7, p. 3B 
1914. Corynosiphon Mordwilko, Faune de la Russie Insecta, Aphidodea, p. 3. 
1917. Wipposiphum Matsumura, Journ. Coll. Agr. Tohoku Univ., v. 7, pi. 6, p. 410. 


Two new genera were erected in recent years: One by Del 
Guercio, Cavariella, with pastinacae L. as type; the other by 
Mordwilko, called Corynosiphon, but with no species definitely 
given. In a footnote, however, Mordwilko refers capreae Fab. to 
his Corynosiphon. Both of these genera, therefore, were used for 
insects of the same general type. This may be said ioo of 
Nipposiphum. 

Characters —Head without distinct antennal tubercles; antennz of six segments, 
armed with prominent sensoria. Wing venationnormal. Corniclessomewhai swollen 
near the distal end; cauda rather elongate, somewhat conical; abdomen with a tubercle 
or horn above the cauda, this tubercle or horn most prominent in the apterous form. 


Males winged; oviparous females usually apterous. 
Type, Aphis pastinacae L.? 


Genus CEROSIPHA Del Guercio. 


1900. Cerosipha Del Guercio, Nuove Rel. Siaz. Firenze, ser. 1, no. 2, p. 116. 
i918. Meiaphis Maisumura, Trans. Sapporo Nat. Hist. Soc., v. 7, pi. 1, p.1. 


The genus Cerosipha Del Guercio was erected for a species, pas- 
seriniana Del Guercio, somewhat similar to Aphis but with five seg- 
ments tothe antenne. The writer has been unable to study the type 
species and has based his remarks on rubifolii Thomas, an American 
species. 

Characters —Head without prominent antennal tubercles; antennz of five segments, 
Aphis-like, armed with subcircular sensoria. Fore wings with the media twice 
branched, hind wings with both media and cubitus present. Cornicles cylindrical or 
somewhat tapering, cauda Aphis-lke, somewhat tapering. 

Type (monotypical), Cerosipha passeriniana Del G. 
Genus CRYPTOSIPHUM Buckton. 
Plate VI, PP, QQ. 
1879. Cryptesiphum Buckion, Mon. Br. Aphides, v. 2, p. 144. 

The} genus Cryptosiphum Buckton can be dicieneaauiees from others 
having very short cornicles by the cauda E55 is here short and 
rounded, while in most other cases it is very long. 

Characters —Head without distinct antennal tubercles. Antenn= of six segments, 


rather short, and with subcircular sensoria. Fore wings with the media either ence or 
twice branched. Hind wings with both media and cubitus present. Cornicles sub- 
i The writer has a record to the effect that in a published paper Del Guercio used pasiinacae as type 


of Cavariella, but he has been unable to locate the publication and can not reach Docijor Del Guercio 
through the mails. 
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cylindrical but extremely short, not as long as wide. Cauda very short and rounded, 
not Aphis-like; anal plate rounded. 
Type (monotypical), Cryptosiphum artemisiae Buckt. 
Genus BYSTERONEDURA Davis. 


1919. Heteroneura Davis, Can. Ent., v. 51, p. 228. 
1919. Hysteroneura Davis, Can. Ent., v.51, p. 263. 


Characters.—Head without prominent antennal tubercles. Antenne of six seg- 
ments armed with subcircular sensoria. Fore wings with the mediatwice branched. 
Hind ‘wines with the cubitus absent. Cornicles somewhat tapering or subcylindric, 
cauda Aphis-like; anal plate rounded. 

Type (monotypical), Aphis setariae Thos. 
Genus HYADAPHIS Kirk. 
Plate VI, AA, BB. 


1904, Hyadaphis Kirkaldy,-The Entomologist, v. 37, p. 279. 
1863. Siphocoryne Passerini, Aphididee Italice, p. 8 (not Siphocoryne , 1860). 


As indicated under the discussion of Siphocoryne, Passerini set 
zyloster as type of his genus in 1863. Nymphaeae had, however, 
been set in 1860, so Kirkaldy gave Hyadaphis to Passerini’s 1863 
conception, of which genus zyloste: becomes thetype. Xyloster has no 
caudal horn and is quite similar in general appearance toa Rhopalo- 


siphum. We may separate the two genera, however, on the cauda, 


which in aylostei, particularly in the apterous form, is very large, fully 
as long as the cornicles, and broad, quite unlike that of nymphaeae- 
Several other species which have generally been considered in the 
same genus with zyloste: possess a distinct caudal projection on the 
abdomen. One of these has been made the type of Cavariella so that 
such species will be removed from our conception of Hyadaphis. 
Characters.—Head without prominent antennal tubercles; antennze of six segments 
which are rather abundantly armed with tuberculate sensoria. Wing venation normal. 
Cornicles somewhat swollen but not prominently so. Cauda, particularly in the 
apterous form, large, as long as the cornicles, and broad. Males usually winged; 
oviparous females apterous; summer forms usually feeding on the Umbellifere. 
Type (fixed by Kirkaldy, 1904), Aphis xyloster Schrk. 
Genus HYALOPTERUS Koch. 
Plate VI, RR-WW. 


1854. Hyalopterus Koch, Die Pflanz. Aphiden, p. f6. 
1917. Hayhurstia Del Guercio, Redia, v. 12, p. 208. 


Aphis prun Fab. was set as the type of this genus in 1860 by 
Passerini. In 1917 Del Guercio erected the genus Hayhurstia. 
There is little difference between the two as will beseen by examining 
the drawings given herewith. The cauda in Hayhurstia is slightly 
narrower than that in Hyalopterus. It is the writer’s opinion that 
the two represent only one genus. cue 

Two other genera may be mentioned here. . They are Brachycolus 
Buckt. and Pergandeidia Schout. Specimens of the type species of 
Brachycolus show that this genus is quite similar to Hyalopterus, 
but it differs in the cornicles. In Brachycolus the cornicles are very — 
small, almost mere rounded swellings in the apterous form, whereas 
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in Hyalopterus the cornicles are in the apterous form of fair size and 
not distinctly swollen. 

Specimens of the type of Pergandeidia received from Schouteden 
show that this genus is very close to Hyalopterus and is probably 
almost too close for a very distinct genus. The diagnosis given by 
Wilson (1910) for this genus does. not agree with the type species as 
determined by the author of the genus. : 

In the specimens examined by the writer the cauda, as will be seen 
in the drawings, is very much longer than the cornicles, bearing about 
the same ratio as seen in Hyalopterus. ; 

Characters.—Head without distinct antennal tubercles, antennz of six segments 
armed with subcircular sensoria. Wing venation normal. Cornicles very short, not 
much longer than the cauda is wide at its base, swollen beyond the middle, particularly 
in the alate form. Cauda long and broad, considerably longer sean ihe cornicles. 
Form of the insects elongate, often more or less flat. 

Type (fixed by Passerini, 1860), Aphis pruni Fab. (=A. arundinis F ab. We 
Genus LIOSOMAPHIS Walker. 
Plate VI, NN, 00. 
1868. Liosomaphis Walker, The Zoologist, p. 1119. 


The genus Liosomaphis Walker is related somewhat closely to 
Rhopalosiphum. The two genera, however, can be separated on the 
structure of the cornicles. 

In Liosomaphis the cornicles have a very distinct neck near the 
proximal extremity, due to a constriction behind the prominent 
swelling. This is strikingly evident in the apterous form, as well as 
in the alate one. In Rhopalosiphum, on the other hand, there is no 
abrupt swelling, but only a gradual one which is not at all prominent, 
as in Liosomaphis. 


Characters.—Head without prominent antennal tubercles. Antenne of six segments 
armed with subcircular sensoria. Wing yenation normal. Cornicles elongate, 
distinctly swollen in the middle, and with a constricted neck near the base. 
Structure in both the apterous and alate forms similar. Cauda not as long as the 
cornicles, somewhat narrowly conical. Males usually winged; oviparous females 
usually apterous. 

Type (monotypical), Aphis berberidis Kalt. 
Genus MASTOPODA Oesilund. 
1886. Mastopoda Oestlund, Minn. Geol. Surv. Rept. 14, p. 52. 

The genus Mastopoda Oestlund, like Gillette’s Atarsos, is peculiar 
in that the tarsi are atrophied. 

Characters.—Uead without distinct antennal tubercles. Antenne of five segments. 
Fore wings with the media twice branched, hind wings with both media and cubitus 
present. Cornicles somewhat long and cylindrical. Cauda short, conical, Aphis- 
like. Legs with the tarsi absent and provided instead with a membranous disk 


which enables the insect to walk inverted on smooth surfaces. 
Type (monotypical), Mastopoda pteridis Cesthgue 
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Genus MICROSIPHUM Cholodkovsky. 
1908. Microsiphum Cholodkovsky, Zool. Anz., v. 32, p. 687. 

Characters.—Head without prominent antennal tubercles, although with apparent 
ones. Antenne of six segments, rather long and slender. Fore wings with the media 
twice branched; hind wings with both media and cubitus present. Cornicles very 
short, not much longer than wide and often scarcely visible in the alate form. Cauda, 
exuemely/s short and subconical or slightly rounded; anal plate rounded. 

Type (monoty “alee. Microsiphum ptarmicae Chol. 
Genus PERGANDEIDIA Schouteden. 
Plate VI, KK-MM. 
1903. Pergandcidia Schouteden, Zool. Anz., v. 26, p. 685. 
1913. Longicaudus Van der Goot, Tijd. voor Ent., v. 56, p. 146. 
1915. Rhizoberlesia Del Guercio, Redia, v.10, p. 246. 
1918. Yezosiphum Matsumura, Trans. Sapporo Nat. Hist. Soc., v. 7, pt. 1, p.7. 
1918. Brachyunguis Das, Mem. Ind. Mus., v. 6, p. 227. ; 

The genus Pergandeidia was erected by Schouteden with his 
ononidis as type. The characterization of the genus in this paper is 
based on specimens of the species received from Schouteden, and 
though it does not agree with the characterization of the genus as 
sometimes given, it seems necessary to follow the type species in 
forming a conception of the genus. In 1913 Van der Goot erected 
the genus Longicaudus and placed érirhodus Walker as type. In 
studying this species differences sufficient for goed generic distinc- 
tion have not been found, and, therefore, the conclusion may be 
drawn that Longicaudus is asynonym of Pergandeidia. Del Guercio’s 
genus is placed here also, although a study of the type species, which 
is not available, possibly may show the cauda to besomewhat different. 

Characters.—Head with no prominent antennal tubercles; antennee of,six segments. 


Fore wings with media twice branched, hind wings with both media and cubitus 
present. Cornicles very short, almost as wide as long. Cauda very long and broad. 


Type (monotypical), Pergandeidia ononidis Schout. 


Genus RHOPALOSIPHUM Koch. 
Plate VI, FF-JJ. 


1854. Rhopalosiphum Koch, Die Pflanz. Aphiden, p. 23. 

1860. Siphocoryne Passerini, Gli Afidi, p. 28. 

1882. Rhopalosiphon Scudder, Nomenclator Zoologicus, 

1910. Coloradoa Wilson, Ann. Ent. Soc. Am., v. 3, p. 328. 

1915. Siphonaphis Van der Goot, Beitrige zur Kennt. d. Holl. Blattliuse, p. 238. 
1918. Stephensonia Das, Mem. Ind. Mus., v. €, p. 175. 

1856. (Type fixation) Gerstaecker, Bericht for 1854, p. 162. 


There has been much confusion in regard to this genus. Koch 
included a number of diverse species. In 1856 Gerstaecker defi- 
nitely set Aphis nympheae L. as type. Overlooking this, Passerini 
in 1860 set persicae Sulz. as type. In 1863, however, he changed this 
name to dianthi Schrank. In 1860 Passerini erected the genus Sipho- 
coryne with A. nympheae L. as type. . Having the same type this 
must, therefore, become a synonym of Rhopalosiphum. In 1863 
Passerini placed nympheae in Rhopalosiphum, although he set dianthi 
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as type, and he used Siphocoryne in a different sense with zylostei 
Schrank as type. Such a procedure is inadmissible, and Kirkaldy 
therefore renamed this genus Hyadaphis. 

The genus Coloradoa Wilson was erected with rufomaculata Wilson 
as type. Although much smaller, this species is essentially like 
nympheae in.structure, and we therefore consider the genus a syno- 
nym of Rhopalosiphum. 

_ The genus Siphonaphis Van der Goot was erected with nympheae 
L. as type. Having the same type, therefore, it must become a 
synonym of Rhopalosiphum. Lahorensis Das is quite similar. 

Characters.—Head without prominent antennal tubercles. Antenne of six seg- 
ments with the usual subcircular sensoria present. Wing venation normal. Cor- 
nicles moderately long and slender, slightly swollen near their distal extremities. 
Cauda rather elongate, not as long as the cornicles, and not broad. Abdomen without 


a caudal horn or projection above the cauda. Males usually winged; oviparous 
females usually apterous. 


Type (fixed by Gerstaecker, 1856), Aphis nympheae L. | 


Genus SANBORNIA, n. gen. 
Plate VII, F-L. 


The genus Sanbornia is erected for a peculiar form living on 
juniper at College Station, Tex., and forwarded to the Bureau by 
Charles Sanborn. This species was determined as undescribed by Mr. 
Pergande who had planned to publish on it. He had given it the 
name junipert. The type is in the U.S. National Museum (Cat. 
No. 23064). 


Characters.—Head without prominent antennal tubercles. Antenne of five seg- 
ments, armed with circular sensoria. Fore wings with the media once branched, 
hind wings with only the media present, cornicles minute; cauda elongate. Apterous 
form with four-segmented antennz and with a prominent mushroom-like projection 
on the vertex. 

Type, Sanbornia juniper Perg. 


Sanbornia junipert Pergande, n. sp. 


(Description by Mr. T. Pergande.) 


Apterous form.—The head is most remarkable in front, having a large, squarish, 
bilobed projection about the middle and each side of it; close to the insertion of the 
antenne is a prominent, short, and conical protuberance. There is also at the inner 
side of the first antennal joint a long and slightly conical protuberance. ‘The antennz 
are but four-jointed, the spur shorter than the basal section of the joint. Nectaries 
are not visible (?); the tail is rather long and uniformly elongate conical; the tarsi 
are very short, the first joint appears to be minute, and in alcoholic specimens seems 
to be withdrawn into the tibiz; the last abdominal segment is semicircular, 
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Genus SIPHONATROPHIA Swain. 
Plate VII, A-E. 
1918. Siphonatrophia Swain, Ent. News, v. 29, p. 363. 


Characters.—Head without prominent antennal tubercles. Antenne of five seg- 
ments and armed with circular sensoria. Fore wings with the media twice branched; 
hind wings with both media and cubitus present. Cauda elongate and comical. Cor- 
nicles extremely short. Body of apterous form considerably arched. 


Type (monotypical), Cerosipha cupressi Swain. 


Genus YAMATAPHIS Matsumura. 
1917. Yamataphis Matsumura, Jour. Coll. Agr. Tohoku Univ., v. 7, pt. 6, p. 412. 

‘Characters. —Head without prominent antennal tubercles. Antennz of five seg- 
ments armed with small circular sensoria. Fore wings with the media once branched; 
hind wings with both media and cubitus present. Cornicles subcylindrical. Cauda 
Bomewhat conical. : 
Type (fixed by Matsumura, 1917), Yamataphis oryzae Mats. 

‘Genus TOXOPTERA Koch. 
Plate VI, DD, EE. 


1857. Toxroptera Koch, Die Pflanz. Aphiden, p. 253. 
1891. Ceylonia Buckton, Ind. Mus. Notes, v. 2, p. 35. 


Koch’s genus was erected for his aurantiae, a well-known species on 
citrus, etc. Buckton erected his genus for a species he described as 
theaecola. Specimens of aurantiae from various regions and specimens 
of theaecola from Zehntner substantiate the placing of theaecola as a 
synonym of aurantiae. Ceylonia will then become a synonym of 
Toxoptera. Even if the two species were held te be distinct, this 
would necessarily be the case. 

Characters.—Head without prominent antennal tubercles. Antennze of six seg- 
ments, armed with subcircular sensoria. Fore wings with the media once branched, 


hind wings with both media and cubitus present. Cornicles moderate in length, sub- 
cylindric, tapering. Cauda of moderate length, somewhat constricted near the base. 


Type (monotypical), Toxoptera aurantiae Koch (aurantiae Boyer). 


Genus VESICULAPHIS Del Guercio. 
Plate VII, M-Q. 
1911.  Vesiculaphis Del Guercio, Redia, vy. 7, p. 464. 


Characters.—Apterous form elongate; antennz short, composed of five segments and 
situated on the under side of the head. Top of head forming a ledge which extends 
out over the antennze forming an angle in front of the eye; eyes protruding. Cornicles 
Jarge, very much swollen and curved, opening minute and flanged; cauda somewhat 
conical, rounded at the tip. Anal plate rounded; posterior part of abdomen extending 
out over the anal plate and somewhat over the cauda. Alate form with six-segmented 
antenneze armed with subcircular tuberculate sensoria. Fore wings with the media 
once branched, hind wings with both media and cubitus present. Cornicles somewhat 
slender, swollen, and slightly constricted at the tip. Cauda conical, not as long as 
the cornicles, anal plate rounded. 

Type (monotypical), Toxoptera caricis Fullaway. 


This genus is one of those peculiar genera, like Aspidaphis Gillette, 
which seem to be related to Rhopalosiphum. 
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Subtribe CERVAPHIDINA. 


The subtribe Cervaphidina is 2 most interesting and peculiar one. 
The specialization is remarkable in that long processes are developed 
on the body and considerable reduction has taken place in the wings 
and antenne while no Aphis-like cauda is found. Only two genera 
are known, which may be separated as follows: 


_ KEY TO THE GENERA OF THE CERVAPHIDINA. 


Cornicles swollen; body spine-like projections not armed with teeth. ..Anomalaphis. 
Cornicles not swollen; body spine-like projections armed with teeth._..- ‘Cervaphis, 


Genus ANOMALAPHIS, n. gen. 
Plate VIII, D-F. 


Characters.—Body armed with elongate tubercie-like projections, particularly on 
the caudal portion; antennz five-segmented in bcth apterous and alate forms, 
armed with subcircular sensoria. Fore wings with the media once branched; 
hind wings considerably reduced, with the cubitus absent. Cornicles distinctly 
swollen; cauda and anal plate reduced. 

Type Anomalaphis comperei Pergande. 


Anomalaphis comperei Pergande, n. sp. 


Among the many descriptive notes left by Mr. Theo. Pergande are 
some recording a peculiar species from Australia. This proves to 
represent an undescribed genus in the Cervaphidina. Pergande rec- 
ognized the species as typical of a new genus to which he gave the 
manuscript name here used. He left no description of the genus 
and his notes on the species are given here exactly as he left them. 
The type is in the United States National Museum collection of 
Aphididae (Cat. No. 23065). 


Feb. 18, 1907, Rec. from Compere, a lot of Aphides, found in 1901, on Acacia and 
Eucalyptus, along the beach at Albany, West Australia, which represents a new genus 
among Rhopalosiphins, and is a most remarkable Aphid in various respects. The 
antennz, in the apterous and migratory female, are but 5-jted. while the spur is rather 
short and resembles that of Chaitophorus. The front wings are ample and reach con- 
siderably beyond the end of the body, with the third discoidal having but one fork, 
as in Schizoneura. The hind wings are very short and narrow and reach out to the 
apex of the lst vein of the anterior wings, there is also but i discoidal, straight, and 
near the apex of the wing. The nectaries are short, clavate, and similar to those of 
Siphocoryne, the tail appears to be wanting. The abdomen of the migrant appears 
to have been of a dusky yellowish green, with transverse rows of small, black spots or 
tubercles, and blackish sutures between the segments. The eyesare brown; antenne 
_ black, rather short, reaching barely to the abdomen and but 5-jointed; the two basal 
joints as usually; the 3rd joint is longest, about as long as the remaining joints together, 
including the spur, with some projecting sensoria and a few short hairs; joints 4 and 5 
are subequal in length, exclusive of the spur, and clavate, the spur is about 4 the 
length of the basal section of the joint, rather stout and blunt; the front of the 
head resembles that of Aphis. The sides of the abdominal segments are somewhat 
angulated, each angle provided with a very short, capitate, stout bristle, while at the 
posterior edge of the two segments, following the nectaries, there is a pair of long, 
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diverging, fleshy spines, with a sharp, quite long and slender spine at the tip; the 
posterior pair longest; all of them black; the end of the body is fringed with fine and 
quite long hairs. legs as in other Aphides. 


The apterous females are dark brownish or grayish green above, with a somewhat fusi-. 


form median, yellowish strip, broadest near the head, tapering posteriorly to a point 
and terminating in front of nectaries; the sutures of the segments, the sides and under 
side of the body are also of a yellowish color, on account of which, there is each side a 
subdorsal row of transverse, dark spots. The head and about basal half of the antennex, 
dark, dirty. yellowish, the eyes dark brown. There are about 4 short and curved 
capitate hairs on the front of the head and prominent fleshy tubercles each side of the 
body, each bearing at its apex a short, capitate spine or hair, all of them growing longer 
_toward the nectaries, while beyond the nectaries there are two pairs of long and slender 
fleshy tubercles, tipped with a spine, esin the migrant. A tail could notbeseen. In 
the younger forms and pupae, the tubercles are as in the apterous female. In the 
pupae the head, prothorax, abdomen and nectaries are of a dirty yellowish color, with 
transverse rows of small, black or dusky spots on the abdomen. The wing pads are 


black. 
Genus CERVAPHIS Van der Goot. 


Plate VIII, G. 
1916. Cervaphis Van der Goot, Zur Kenntniss der Blattliuse Java’s, p. 148. 


Characters.—Body armed with a series of long toothed projections; antenne of 
apterous form five-segmented, of the alate form six-segmented with somewhat oval 
sensoria. Fore wings withthe media once branched; hind wingsgreatly reduced in 
size and lacking both the media and cubitus; cornicles elongate, subcylindric. 
Cauda and anal plate reduced. Oviparous females often winged. 


Type (fixed by Van der Goot, 1916), Cervaphis schoutedeniae V.d. Goot. 
Subtribe MACROSIPHINA. 


The genera of the subtribe Macrosiphina may be separated at once 
from those of the Aphidina in that they have developed large antennal 
tubercles. These may assume various shapes by which the genera 
often may be separated. Considerable variation is met with also in 
the cornicles and cauda, although as a rule the cornicles are very well 
developed. They may be either cylindrical or swollen. In one 
genus, Hyalopteroides Theo., the cornicles are very short, suggesting 
some of the genera of the Aphidina. The cauda is as a rule rather 
long. ‘The wings are in nearly every case normal in venation. The 
different genera may be separated by the following key: 


Key TO THE GENERA OF THE MACROSIPHINA,! 


PPRe OME CIE Sas WOME ei eit. so Bhd a, Ses Laer wleld BS sdterat dw bie ote! a erate Ace were eee oS 2: 
Cornicles cylindrical or tapering, scarcely swollen..................-..-- 6. 


1 Since this paper was set up Takahashi (Insect World, v. 23, p. 439) has erected the following genus, 
which will fallin this subtribe. 
Genus AKKAIA Takahashi. 


Characters.—Cornicles swollen; frontal tubercles and first antennal segment with prominent projec- 
tions. Antenne of five segments. Cauda somewhat knobbed, anal plate large and projecting. 
Type (monotypical), Akkaia polygine, Takahashi, 
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2. Cornicles cylindrical at base and extremity; abruptly swollen in middle. . 


Rhopalosiphoninus. 

Cornicles withthe swelling erad walls ee eee Se 

3. Head with a-large central process on WerteX. 1-226... Soc ed eeene so Francoa. 

Head without this. ..... ee ee ee eee th Nee iit ca, EAE eee ad See: 4, 

4, Antennal tubercles large andsdivercimo. 25: ce ape eee ee 5. 
Antennal tubercles converging; head and basal antennal segments with 

Very prominent capitatesharrse= = ee. - en eee Capitophorus. 


5. Cornicles much longer than cauda which is somewhat tapering ..Amphorophora. 
Cornicles about the length of cauda which is usually constricted near its 

Oy: = a a Pe ey oe ped nC NR NetNews MUR eI WTI DAS ose Megoura. 

6. Cornicles very small, much smaller than the long, broad cauda..Hyalopteroides. 


Cornicles asJong’as or:longer than the canda,. >. 4.2.5 3 -4.---525 2 es 

7. Head with prominent, elongate projections to the antennal tubercles, par- 
ficularly-evident am thea pierousfOrmi sr, ao ee ee eee ee Phorodon. 
Head -syith out thesen se 3 coc aan cinas peace) iio SSR ee 8. 
Sa dhulbercles strone ly“ COM Verein Ore soy oer os ariarelar arse ae erste ere one ere ee Myzus. 
th Dulbercles' distinctly dinjespine ep = es ere ee 9. 

9. Cornicles thick, about as long as the cauda, which is large and somewhat 
constricted near base ose sects xe eee ie ene eee eee Macrosiphonella. 
Cornicles very long, rather slender, subcylindric, somewhat tapering.--..-- 10. 
10. Cauda elongate, constrictedmear’base.-..--. 52-2222 52 2222.2 ee-- Macrosiphum 
Cauda moderate or elongate, not constricted near base-............-..-- Te, 

11. First antennal segmentand abdominal segments with long fingerlike tuber- 
clésiin «hezapterous form 427) PM wi. ie Se eee a eee Acanthaphis. 
Without; these! s4i5 2:3 38 see ees) See a ee en ee -----Iinoia. 


Genus ACANTHAPHIS Matsumura. 
Plate VI, R-U. 
1918. -Acanthaphis Matsumura, Trans. Sapporo Nat. Hist. Soc., v. 7, pt. 1, p. 15. 
The genus Acanthaphis Mats. is somewhat related to Phorodon. 
Characters.—Head with prominent diverging antennal tubercles. Antennz of six 
segments, first segment with:a long fingerlike projection in the apterous form. Corni- 
cles long, slender, and cylindrical. Cauda elongate, conical. Dorsum of abdomen 


with long fingerlike tubercles. Body with capitate hairs. 
Type (fixed by Matsumura, 1918), Acanthaphis rubi Mats. 


Genus AMPHOROPHORA Buckton. 
Plate IV, A, B. 


1876. Amphorophora Buckton, British Aphides, v. 1, p. 187. 

1886. Macrosiphum Oestlund, Minn. Geol. Survey Rept. 14, p. 27. 

1900. Jacrosiphum Del Guercio, Nuove Rel. Staz. Firenze, ser. 1, no. 2, p. 159. 

1901. Nectarosiphon Schouteden, Ann. Ent. Soc. Belg., v. 45, p. 112. . 
1913. Ewnectarosiphon Del Guercio, Redia, v. 9, p. 188. 

1913. Khopalosiphum Van der Goot, Tijd. voor Ent., v. 56, p. 146. 


Buckton erected his genus Amphorophora for his ampuilata which 
he had secured in the apterous form only. Oecestlund gave the generic 
name Macrosiphum to a species he described as rubicola. In his sec- 
ond paper Oestlund describes. a species under the name ampullata 
Buckton and says:' “The length of the antenne, together with the 
distinct frontal tubercles, ny justify our exception of Ampho- 
rophora as a good genus.’ In speaking of his Macrosiphum 


1 Bul. 4, Geol. and Nat. Hist. Surv. Minn., p. 77, 1887. 
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Oestlund says it may be too close to Rhopalosiphum and -compares it 
with nymphaeae. But had he compared it with ampullata which he 
also included in Rhopalosiphum he would probably have found it 
quite similar, and it is the writer’s belief that Oestlund’s species is in 
reality Amphorophora. 

Finding that Macrosiphum was preoccupied Schouteden gave the 
new name Nectarosiphon to rubicola and Nectarosiphon, therefore, 
will become a synonym. In 1913, Del Guercio erected the genus 
Eunectarosiphon with rubi Kalt. as type. There appears not to be 
sufficient difference here, however. ‘The insects are in their main 
points the same and Eunectarosiphon is placed, consequently, as a 
synonym. Van der Goot in the same year used ampullata as the 
type of Rhopalosiphum. 

In 1900 Del Guercio used the name Macrosiphum for a genus 
including three species: Convolvuli Kalt., viciae Kalt., and rubi Kalt. 
He has since used both viciae and rubi as the types of other genera. 
This leaves only convolvuli in his Macrosiphum, and this species to all 
appearances is an Amphorophora. His Macrosiphum, therefore, is 
listed here under Amphorophora. 

Characters. —Head with prominent and slightly diverging antennal tubercles. 
Antenne of six segments, armed with circular sensoria. Wing venation normal. 


Cornicles long and somewhat swollen in the middle. Cauda elongate but much shorter 
than the cornicles. 


Type (monotypical), Amphorophora ampullata Buckton. 
Genus CAPITOPHORUS Van ‘der Goot. 


Plate VIII, A-C. 
1913. Capitophorus Van der Goot, Tijd. voor Ent., v. 56, p. 84. 


In the genus Capitophorus Van der Goot certain species suggest 
Rhopalosiphum in general characters, whereas others more nearly 
approach Myzus in their main characters, The capitate spines 
appear to be the best means of determining the genus. 

Characters.—Head with antennal tubercles which are not markedly prominent, 
these-each with one or more prominent knobbed spines. Vertex with a central pro- 
jection on which similar spines are located. Antenne of six segments, armed with 
subcircular sensoria, the first segment with a projecting process on which one or more 
kmobbed spines are located. Wing venation normal; cornicles long and slender, 


slightly constricted in the middle and somewhat enlarged toward the distal extremity. 
Cauda rather short and conical. 


Type (fixed by Van der Goot, 1913), Aphis carduinus Walker. 
Genus FRANCOA Del Guercio.1 
1917. Francoa Del Guercio, Redia, v.12, p. 201. 


The genus Francoa Del Guercio appears very-close in some respects 
to Capitophorus but on account of the peculiar frontal tubercle and 
the structure of the first antennal segment it is held to be distinct. 


—_.. 


1 Jt seems doubtful if this genus is distinct from Capitophorus. ‘We have been unable to make a careful 
study of the type. 
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Characters.—Head with antennal tubercles present. Vertex with a prominent rec- 
tangular process, both the antennal tubercles and the frontal process armed with 
knobbed spines. Antenne of six segments, the first segment lacking the process and 
capitate hairs of Capitophorus. Cornicles rather slender and swollen near the distal 
extremity. Cauda elongate, somewhat conical. 

Type (monotypical), Francoa elegans Del Guercio. 
Genus HYALOPTEROIDES Theobald. 
1916. Hyalopteroides Theobald, The Entomologist, v. 49, p. 51. 


The genus Hyalopteroides was erected by Theobald for me species 
pallida found in the nest of Lasius niger, Porlock Weir, Somerset. 
It bears a striking resemblance to Pergandeidia but there are no 
prominent antennal tubercles in that genus. However, there are 
slight swellings suggestive of those figured by Theobald. The writer 
has never seen specimens of pallida and therefore is unable to give a 
personal opinion. Theobald says, “Head with marked frontal 
tubercles.”? This would place the genus as not closely related and 
pending a study of specimens it may be left thus. 

Characters.—Head with prominent antennal tubercles. Antenne of six segments 


and armed with subcircular sensoria. Cornicles subcylindric, short, much shorter 
than cauda. Cauda long and conical. 


Type (monotypical), Hyalopteroides pallida Theo. 
Genus ILLINOIA Wilson. 
Plate VIII, H-J. 


1910. Jilinoia Wilson, Ann. Ent. Soc. Am., v. 3, p. 318. 
1914. Metopeurwm Mordwilko, Faune de la Russie, Hemiptera, , v. 1, p. 56, 67. 
1914. Acyrthosiphon Mordwilko, Faune de la Russie, Hemiptera, vy. 1, p. 55, 62. 


This genus is closely related to Macrosiphum Pass. from which it 
may be distinguished by the nature of the cauda. 

Characters. —Head with prominent diverging frontal tubercles. Antenne of six 
segments armed with subcircular sensoria. Fore wings with the media twice branched, 
hind wings with both media and cubitus present. Cornicles cylindrical, sometimes 
slightly larger toward the middle which appearance is accentuated by a constriction 
often present near the distal extremity. Cauda conical, not as in Macrosiphum with 
a constriction near its base. Males usually winged, oviparous females apterous. 

Type (fixed by Wilson, 1910), Siphonophora liriodendri Mon. 
Genus MACROSIPHONIELLA Del Guercio. 
Plate VIII, R-T. 


1911. Macrosiphoniella Del Guercio, Redia, v. 7, p. 331. 
1913. Macrosiphum Van der Goot, Tijd. voor Ent., v. 56, p. 145. 
1914. Dielecysmura Mordwilko, Faune Russ. Aphidodea, p. 56. 


The genus Macrosiphoniella was erected by Del Guercio with atrum 
Ferr.astype. In 1913 Van der Goot used Macrosiphum of Passerini, 
indicating millefolia Fab. as type. This species can not be made the 
type of Macrosiphum Pass., and since it is essentially like atrum, V. 
d. Goot’s Mascrosiphum must become a synonym of Macrosipho- 
niella. In 1914, Mordwilko used the generic name Dieleysmura for 
millefolit and figured the species. This name then proves also to be 
a synonym. 
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Characters.—Head with prominent diverging antennal tubercies. Antenne of six 
segments armed with subcircular prominent sensoria. Fore wings with the media 
twice branched, hind wings with both media and cubitus present. Cornicles skort, 
about the length of the cauda and rather thick, usually with conspicuous polygonal 
markings; cauda large, slightly constricted near the base. 

Type (fixed by Del Guercio, 1911), Aphis atrum Ferr. 
Gerus MACROSIPHUM Passerini. 
Plate VII, U-W. 


1860. Macrosiphum Passerini, Gli Afidi, p. 27. 

.1855. Siphonophora Koch, Die Pflanzenlatise Aphiden, p. 150. 
1887. Nectaro, ra Oestiund, Minn. Geol. Survey Bul. 4, p. 78. 
1913. Macrosiphon Del Guercio, Redia, v. 9, p. 188. 


In 1855 Koch used the generic name Siphonophora for this genus 
for which Passerini substituted Macrosiphum. Not aware of this 
Oestlund, seeing that Siphonophora was preoccupied, substituted 
Nectarophora and strangely enough used Macrosiphum for another 
genus in a different sense. Del Guercio uses Macrosiphon in this 
sense. 


Characters.—Head with prominent diverging frontal tubercles. Antenne of six 
segments, armed with subcircularsensoria. Fore wings with the media twice branched; 
hind wings with both media and cubitus present. Cornicles long, subcylindrical, 
mostly somewhat tapering; cauda long, somewhat constricted about the middle. 
Sexes with the male usually alate and the oviparous form apterous. 

Type (fixed by Passerini, 1860), Aphis rosae Linn. 


Genus MEGOURA Buckton. 
1876. Megoura Buckton, British Aphides, v. 1, p. 188. 
1913. Drepanielia Del Guercio, Redia, v. 9, p. 188. 

The genus Megoura Buckton is similar to Amphorophora in that 
prominent antennal tubercles are present. It differs, however, in 
that the cornicles are short, about equal in length to the pane 
Buckton erected the genus for his viciae which Schouteden con- 
sidered the same as viciae Kaltenbach. It certainly is very similar 
in every respect. 

Viciae Kalt. was set as the type of his genus Drepaniella by Del 
Guercio, therefore Drepaniella will become a synonym of Megoura. 

Characters.—Head with distinct antennal tubercles. Antenne of six segments, 
armed with subcircular sensoria. Wing venation normal; cornicles moderately long 
and swollen in the middle. Cauda about the same length as the cornicles. 

Type (monotypical), Megoure viciae Buckton. 


Genus MYZUS Passerini. 
Plate VIII, L, M, X-Z. 


1860. AMyzus Passerini, Gli Afidi, p. 27. 

1860. Rhopalosiphum Passerini, Gli Afidi, p. 27. 

1913. Myzoides Van der Goot, Tijd. voor Ent., v. 56, p. 84. 

1913. Ovatus Van der Goot, Tijd. voor Ent., v. 56, p. 84. 

1914. Myzodes Mordwilko, Faune Russ. Aphidoidea, p: 52. 

1914. Aulacorthum Mordwilko, Faune Russ. Aphidoidea, p. 5S. 

1916. Neomyzus Van der Goot, Zur Kennt. der Blattlause Java’s, p. 50. 

1918. Myzopsis Matsumura, Trans. Sapporo Nat. Hist. Soc., v. 7, pt.1, p. 19. 
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The genus Myzus was erected with Aphis cerasi Fab. as type. 
In the same year Passermi used Aphis persicae Sulz. as type of 
Rhopalosiphum Koch. Aphis nymphaeae L., however, had been set 
as the type of that genus in 1856. Persicae seems to be very closely 
related to cerasi and Rhopalosiphum (Koch) Pass., therefore, is 
placed as a synonym of Myzus. 

In 1913 Van der Goot placed certain other species in Myzus and 
the type of the genus he made the type of his Myzoides. This will 
evidently then become a synonym, as it has the same type. 

In 1916 Van der Goot erected the genus Neomyzus with cireum- 
flecum Buckt. as type. While the frontal tubercles of this species do 
not converge quite to the same extent as those of cerasi, they are 
quite similar and the cauda is somewhat conical as in that species. 
Neomyzus, therefore, is believed to be a synonym. Mordwilko used 
the name Myzodes with tabaci Mord. as type. This species he does 
not fully describe, but gives a figure and describes the characters of 
the genus. From the information given it appears to be a synonym 
‘of Myzus. The writer also believes that the genus Ovatus V. d. Goot 
‘is a synonym of Myzus. This genus was erected with mespili 
V.d. Goot as type. The genus Aulacorthum Mord. was erected 
with pelargonit as type. A study of this species shows the antennal 
tubercles very similar to those of cerasi. The cornicles, too, are quite 
similar, although the cauda is a little more Aphis-like. The writer 
believes this genus is a synonym. 

Characters.—Head with distinct antennal tubercles present which, particularly in 
the apterous form, project inward and are strongly gibbous. Antenne of six seg- 
ments, the first segment gibbous like the antennal tubercles. Wing venation normal. 
Cornicles rather iong and subcylindrical. Cauda somewhat short and conical, con- 
stricted very slightly, if at all. 

: Type (fixed by Passerini, 1860), Aphis cerasi Fab. 
Genus PHORODON Passerini. 
Plate VIII, N-Q. 
1860. Phorodon Passerini, Gli Afidi, p. 27. . 


Characters —Head in the alate form with distinct antennal tubercles which project 
somewhat inward, first antennal segment-gibbous. In the apterous form the antennal 
tubercles possess very prominent projections which extend forward in front of the 
head. First antennal segment with a projecting process. Fore wings with media 
twice branched; hind wings with both media and cubitus present. Cornicles cylin- 
drical, in the apterous form somewhat curved; cauda rather acutely conical, not as 
long as the cornicles. 

Males as a rule winged and oviparous females apterous. 

Type (fixed by Passerini, 1860), Aphis humuli Schrk. 


Genus RHOPALOSIPHONINUS, n. gen. 
Plate IV, D-F. 


The genus Rhopalosiphoninus is erected for latysiphon Davidson, 
a species with very peculiar cornicles. It appears to be somewhat 
related to Amphorophora. 
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Characters.—Head with prominent antennal tubercles which project inward and are 
armed with prominent spines. Antenne of six segments armed with subcircular 
sensoria and in the first segment with spines similar to those of the antennal tubercles. 
Wing venation normal. Cornicles narrow and cylindrical at the base, then abruptly 
and prominently swollen, returning again abruptly to the normal size near the tip. 
Cauda rather short and conical. 

Type, Amphorophora latysiphon Davidson. 


Subtribe PENTALONINA. 


The subtribe Pentalonina is one of the Aphidini in which 
specialization in the wing venation has taken place in a peculiar 
manner. The radial sector has in one genus extended downward 
and coalesced with the upper branch of the media. In the genus 
Idiopterus the two have not become entirely fused, though in some 


specimens they have almost done so. In Pentalonia, however, the 
‘veins have become permanently united, and a very pecubiar-looking 


venation is the result. A closed cell is formed by the radial sector 
when it meets the upper branch of the media, and when it leaves 
this again it gives a three-branched appearance to the upper branch 
of the media. The explanation of this peculiar venation is, however, 
easily understood by comparison with the venation of Idiopterus. 
Insome of the genera the hind wings are greatly reduced, so that some- 
times only one vein remains, while in other genera this reduction has 
not taken place. Most of the wing veins are clouded with brownish 
borders. 
The insects feed usually upon ferns or tropical plants. 


KryY TO THE GENERA OF THE PENTALONINA. 


1. Hind wings much reduced in size, lacking at least the cubitus ............ a. 
Hind wings nearly normal in size and with both media and cubitus present. 3 

2. Radialsector of fore wing fused with the upper branch of the media, forming 
D. GUOSSCE COL Se ie an Oe St PS we Pentalonia. 
Radial sector of fore wings not so fused, but normal ............... Microparsus. 
nee mriie eonayatr Gite. werk! Fok! ek os 2 eeola Ses Idiopterus. 
Cornicles somewhat swollen near their distal extremities................-. 4, 
A. Media-of fore wines twice: branched _.....-. . 22-02 ----2-2 ++ -2-- Fullawayella. 
Media.ot tore wings: once.branched «2... 2 .5.\a2. se. see tees So oe Neotoxoptera. 


Genus FULLAWAYELLA Del Guercio. 
1911. Fullawayella Del Guercio, Redia, v. 7, p. 462. 
1916. Micromyzus, Van der Goot, Zur Kenntniss der Blattlatise Java’s, p. 55. 

This genus is very suggestive of Amphorophora in certain ways 
but no doubt is related here. Van der Goot’s genus was erected 
with nigrum V. d. Goot as type but this species differs very little 
from kirkaldyi. 

Characters.—Antenne on prominent, converging, imbricated antennal tubercles, of 


six segments and armed with subcircular sensoria. Fore wings with the media twice 
branched and with the radical sector deeply curved toward the upper branch of the © 
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media; hind wings with both mediaand cubitus present. Cornicles somewhat swollen. 
near their distal extremities. Cauda elongate and constricted near the base. 
Type (monotypical), Macrosiphum kirkaldyi Fullaway. 
Genus IDIOPTERUS Davis. 
Plate VI, EE-HH. 
1900. Jdiopterus Davis, Ann, Ent. Soc. Amer., v. 2, p. 198. 


Idiopterus, a less specialized genus than Pentalonia, is worthy of 
special note, as it givesa key to the peculiar venation of the latter genus. 
The coalescing of the radial sector and the media is here plainly 
visible and in some specimens a: triangular closed cell is formed, 
although in most examples the two veins can be traced distinctly. 


Characters—Head with prominent antennal tubercles which project slightly in- 
wards, and are gibbous. Antennz of six segments, armed with subcircular sensoria, 
the first segment gibbous like the antennal tubercles. Cornicles subcylindric, rather 
slender, cauda somewhat elongate, conical. Fore wings with the radial sector extend- 
ing abruptly downward from the stigma and paralleling the upper branch of the 
media with which in some specimens it appears to bealmost united; hind wings with 
both media and cubitus present. : 
Type (monotypical), Idiopterus nephrolepidis Davis.. 


Genus MICROPARSUS Paich. 


Plate VIII, AA-DD. 
1909. Microparsus Patch, Ent. News, vy. 20, p. 337. 


Microparsus is at once distinguished from the other genera related 

to it by the peculiar venation and the reduction of the hind wing. 
Characters.—Head with distinct antennal tubercles present. Antenne of six seg- 
ments, armed with subcircular sensoria. Fore wings with the media once branched; 
hind wings much reduced in size and lacking both the media and cubitus. Cornicles 
subeylindric. Cauda rather long and*tapering, almost equal in length to the cornicles. 
Type (monotypical), Microparsus variabilis Patch. 

Genus NEOTOXOPTERA Theobald.! 
1915. Neotoxropterzg Theobald, Bul. Ent. Res., y. 6, p. 131. 


This genus is closely related to Fullawayella, from which it can be 
separated by the venation. There has been some doubt whether or 
not this is a good genus, for the name will not hold if the type is found 
to correspond with Pergande’s violae, which it resembles. In that 
case Neotoxoptera nonld become a synonym of Fullaway ella, for 
Pergande’s species is undoubtedly a Fullawayella. 

Characters. Head with prominent antennal tubercles. Antenne of six segments, 
armed with subcircular sensoria. Fore wings with the media once branched. Corni- 


cles swollen, elongate, somewhat ¢onical. 
Type (monotypical), Neotoxoptera violae Theo. 


1 After this paper was in type the writer (Bul. Ent. Res., v. 10, p. 45) showed that violae Theo. is a 
synonym of violae Perg. 
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Genus PENTALONIA Coquerel. 
Plate VIII, II-MM. 


1859. Pentalonia Coquerel, Ann. Ent. Soc. France, Ser. 3, v. 7, p. 259. 

The genus Pentalonia Coquerel is a very peculiar one and possesses 
a venation unlike that of any other in the Aphididae. It is, however, 
only a little further development of the condition met with in 
Idiopterus, which is the less specialized of the two genera. 

Characters: —Head with prominent antennal tubercles which are, more especially 
in the apterous form, projected inward, gibbous and somewhat Myzus-like in appear- 
ance. Antenne of six segments, armed with subcircular sensoria, the first segment 
gibbous like the antennal tubercles. Cornicles somewhat constricted near their 
middle, then again somewhat swollen near their distal extremity. Caudarathersmall - 
but elongate, subconical, slightly constricted about the middle. Fore wings with the 
radial sector extending abruptly downward and meeting the upper branch of the media 
with which it fuses but is diverted again toward its natural course near the tip of the 
wing. A closed cell is thus formed by the radial sector and the media but at the 
margin of the wing there are the same veins as in the Aphidini (Plate Wes Ayal) 
Hind wings very much reduced, cubitus absent. 

Type (monotypical), Pentalonia nigronervosa Cql. 


Subfamily II, MINDARINAE. 


It has been the custom to consider the genus Mindarus as closely re- 
lated to the Pemphigini, but the writer is unable to do this and concludes 
that it must represent a subfamily in itself. In some ways abietinus 
is the most primitive living aphid. It is, in fact, the only one which 
has retained the general wing structure which is predominant in the 
fossil forms. Jt is true that the venation is more reduced than in 
some of the other subfamilies, but the type of wing in regard to the 
stigma formation is exactly like most fossil wings and unlike the 
wings of other living forms. Many of the characters suggest the 
Eriosomatinae and the genus is no doubt very similar to the ancestors 
of the insects in that subfamily. The antennal structure and general 
form are like those in the Eriosomatinae. The sexes, too, are apterous, 
but though they have developed the small apterous condition they are 
in many ways more primitive than are the sexes of the Eriosomatinae. 
The male is small and suggests the condition in those forms. The 
peculiar habit of copulation is similar, in that the male mounts the 
female and may remain there inactive for a very long period. . The 
writer has observed a male of Hriosoma lanigerum clinging thus to a 
female for 48 hours. The sexes of Mindarus, however, have not 
lost the beak and the male feeds on the juices of its host. In this 
regard they are more primitive than sexes in the Eriosomatinae. 
The oviparous female, moreover, develops her ovaries and produces 
as high as 8 or 9 eggs, in striking contrast with the ovipara in the 
Eriosomatinae. It is a much less specialized condition. In regard 
to the alate form the shape of the cauda is quite different from that 
met with in the Eriosomatinae. 
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It seems to the writer that the Mindarinae give a fair idea of the 
ancestors of the Eriosomatinae and may even represent a group 
dominant in earlier times from which the Eriosomatinae sprang. 

Only one genus is represented. 


Genus MINDARUS Koch. 


Plate IX, A-F. 

1857. Koch, Die Pflanzenliuse Aphiden, p. 277. 

The peculiar genus Mindarus was erected by Koch with abdietinus 
Koch as type. This species is the only one in the genus, although it 
has been redescribed as Schizoneura pinicola Thos. and Schizoneura 
obligua Chol. | 

Characters.—Cornicles present as mere rings. Large wax-plates present. Alate 
forms with six-segmented antennee armed with oval sensoria. Fore wings with the 
media once branched; radial sector inserted mesad of the long narrow stigma, thus 
giving a very long stigmal cell; hind wings with both media and cubitus present. 
Cauda rather long, not rounded, but somewhat conical or even spatulate. Sexessmall 


and apterous, beaks present and feeding taking place. Oviparous female with the — 


ovaries developed and laying as high as 9:eggs. Forms living free upon the twigs of 
conifers which become somewhat distorted by the feeding of the insects, 
Type (monotypical), Mindarus abietinus Koch. 


Subfamily III, ERIOSOMATINAE. 


The subfamily Eriosomatmae is composed of insects which are 
perhaps as specialized as any of the Aphididae. They show a re- 
markable development of the habit of gall formation and in this 
respect parallel the Hormaphidinae. The insects of that subfamily; 
however, evidently have developed the habit independently. Many 
previous authors have placed all of these forms in the present sub- 
family. This, the writer believes, is incorrect, as shown by the biol- 
ogies of the insects. The sexual forms give a true understanding of 
the relationships and of the genera which should be included in the 
Eriosomatinae. All of the forms included by the writer show -evi- 
dence of a common origin in that the sexes have become degenerate. 
They have become small apterous forms and have lost the mouth parts 
and the ability totakefood. That this was not their original condition 
is clearly shown by the history of the family and also by the fact that 
the sexual forms of some species have a beak when born, but lose this 
at the first moltmg. Other species even at the time of birth are devoid 
of all but a rudimentary trophictubercle. The reproductive system 
of the female has become greatly altered. As previously pointed 
out by the writer, the early development of the reproductive system 
of the sexual female corresponds exactly to that in the apterous forms 
and to that of the oviparous forms of the more primitive groups. 


Young embryos * * * show that 'the ovaries are at first.similar to those of the 
parthenogenetic form. There may be distinguished the four chambers on each side 
containing egg cells and nutritive cells. In later embryos most of the egg tubes. arein 


| 
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the process of degeneration and only two ovaries, one on each side, develop. Ofthese 
one finally degenerates and the egg of the other grows until it fills almost the entire 
body and the insect appears to be little else than egg.! 


Tt will be seen at a glance that such a method of ege development 
is entirely different from that met with in members of the genera which 
have been heretofore placed in the subfamily. The Hormaphidini and 
the Thelaxini, as will be seen under the discussion of those tribes, 
have sexual females which develop normal ovaries and lay several 
eggs in the same way as do the Aphidini, Lachnini, and other groups. 
It is true that some have developed gall formation and highly special- 
ized, wax-secreting organs, but this is more of a parallelism than a 
close relationship, as is indicated by the sexual forms. The wax- 
secreting organs of the Eriosomatinae vary considerably in structure. 
A study of those in the genus Eriosoma has been presented by the 
writer (1915). The glands here are compound, each cell containing a 
central wax chamber into which the wax is secreted and from which 
it is forced out as a fine waxen thread. In other genera the wax 


glands take on the nature of plates, illustrated in the genus 


Prociphilus. These glands are essentially the same in general struc- 
ture as are those in Eriosoma, but the wax cells are placed very 
close together and are so extremely elongate that their openings to the 
surface are very small. A large number of these gives the appearance 
of a more or less uniform plate. The structure, however, in the two 
genera follows the same lines. 

The wing venation in this subfamily presents as great a reduction 
as in any of the subfamilies of the Aphididae and in this respect it is 
comparable to the Hormaphidinae. In the fore wings the reduction 
is shown in the media which is never branched more than once. Dr. 
Patch has pointed out the homologies of the veins and has indicated 
that in all of these cases the branches represent M,,, and M,4,. 
In some cases, however, it would appear as if they were M, and M,. 
In other genera the media is indicated as a single vein. The radial 
sector is In nearly every case present and the cubitus and first anal 


are prominent veins. The tracheae are figured for the subfamily 


under the genus Eriosoma. In the hind wings the radial sector is 
always present and two oblique veins are nearly always found. 
These are the media and the cubitus. In several genera, however, 
the cubitus has disappeared and only the media remains as the one 
transverse vein in the hind wings. 

The cornicles in the genera of this subfamily are not prominently 
developed. Indeed, they are absent altogether in certain of the 
tribes. In the genus Eriosoma they are chitinized rings slightly 
elevated on shallow hairy cones. The opening of the cornicles is 
closed by a muscle and from the cornicle a narrow duct leads to a | 


i Baker, A.C. The woolly apple aphis. U.S. Dept. Agr., Off. of Sec., Rept. 101, p. 43. 1915. 
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large wax reservoir. The structure of the cornicles themselves in this 
subfamily is essentially the same in all genera where they are present. 
In a large number of genera, however, the wax reservoir is absent 
and in some specialized tribes the cornicles are likewise absent. Itis 
interesting to note that in some genera, though absent in the stem 
mother, they are present in the alate forms. 

The habit of gall formation is not found equally in all genera 
and it would seem that those forms which have become associated 
with ants have not developed this habit to the same extent as have 
some of the other groups. However, it must be borne in mind that our 
knowledge concerning the species associated with ants is very incom- 
plete, and the writer is convinced that many of the Prociphilini will 
be found during their summer generations in this relation. Many 
of the forms cause true galls which are the result of outgrowths 
of the plant and which completely enclose the insects. Sometimes 
the stem mother lives in a gall by herself while in other cases the 
following generations live with her. The original spring gall is usually 
the result of the activities of the young stem mother. Certain species 
do not produce true galls but form pseudogalls which are due to the 
rolling or crumpling of the leaves on which the insects feed. Other 
species, again, especially during their summer generations, feed on the 
twigs or roots of plants and give rise to excrescences by their 
feeding. It often happens that species which in their spring forms 
are gall makers, attack plants in this way in their summer generations. 
Others live on the roots of grasses during these generations and do 
not cause the excrescences produced by those species feeding on trees 
and woody shrubs. 

The association with ants is highly developed by one tribe of this 
subfamily, although all of the other tribes are to a degree tended by 
these insects. The species of the Fordini live exclusively in the nests 
of ants or are tended by them, and they are cared for very carefully 
in return for the honeydew excreted. Ants also attend species which 
have aerial feeding habits and they may be seen carrying the root 
generations of species of Eriosoma from one place to another and 
even distributing them about on the trees. Indeed the writer once 
took advantage of the presence of ants to infest some apple seed- 
lings. A vial of apterous insects was emptied at the base of each 
tree and the ants soon could be seen running about carrying the 
aphids to suitable positions on the trees. Sometimes, however, they 
carried them away. 
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Kry To THE TRIBES OF THE ERIOSOMATINAE. 


1. Cornicles present, at least in the alate forms; however, often mere rings. . - An 
Cormiclesvalysemipaeee ee aie si tu sem cole Serer So i ioe) hci oo oo Qe 
2. Forms living in true galls or in pseudogalls on plants.............--------- 3. 


Forms living in the nests of ants or at least subterranean, feeding on the 
roots of plants; wax-secreting areas present; antenne of alate forms rather 
short and thick with somewhat, oval sensona:- 222255). 4222 5.292522. ForRDINI. 

38. Forms living in true galls and without wax plates prominently developed 
on the head and thorax of alate form; wax-secreting areas present but not 
prominently developed. Alate forms leavine the galls in the late summer or 
ll Antenne warnannulanisensotia. ee 6 se ee Salers e |, MELAPHINI. 

Forms living in pseudogalls, occasionally in true galls. Antenne of alate 
form rather long and slender, with narrow or somewhat oval or rounded 
sensoria. Wax plates well developed and present on the head and thorax 
of the alate forms which leave the galls in the spring..-....-._- PROCIPHILINI. 

4. Forms living in galls, pseudogalls, or free upon their host; wax glands prom- 
inently developed; antennz of alate forms armed with annular sensoria 
which almost completely encircle the segments.....-..:..... ERIOSOMATINI. 

Forms living usually in true galls; wax glands present but not strongly de- 
veloped; antennee of alate forms armed with narrow, transverse sensoria, 
somewhat oval or irregular ones, or occasionally without sensoria.. PEMPHIGINI. 


Tribe ERIOSOMATINI. 


The tribe Eriosomatini is composed of insects which have more 
or less developed the habit of gall formation, which are possessed of 
wax glands, and the antenne of the alate forms of which are armed 
usually with annular sensoria. Their typical host group is that of 
the elms. 

Characters.—Forms living in galls, pseudogalls, or free upon the twigs or roots of 
their host on which they form excrescences. Prominent wax glands present. Cor- 
nicles distinct; antenne of alate forms armed with annular sensoria which often almost 


complétely encircle the segments. Sexual forms small, apterous, beakless; oviparous 
females developing a solitary ege 


Key TO THE GENERA OF THE ERIOSOMATINI. 


1. Media of the fore wings of alate form once branched.........--.-...------ a 
Media of the alate form simple. . Sune ores Hae EON UO NES eRe Won oes 2 
2. Hind wings with both media ong eave area. SEER Ss a eR Gobaishia. 
Fang wines swithionly the media present.........-.. 0... 4.-..-«- Tetraneura.! 
3. Hind wings with both media and cubitus present............-...... Eriosoma, 
Find: wanes withonly the: media present... 22-225... e255 se eg ec 5s A, 

4. Stem mother with four-segmented antenne; antenne of alate form rather 
SINUOENG. SUMO Cn Cle ies lane cage) Straps et oe ete ea Meee Pee yt Meer aa Colopha. 

Stem mother with five-segmented antenne; antenne of alate form long and 
plleMd Chas. sists cin: Speier foe Mbt asl uN me ae bp eae PREZ RG CMe cadens Georgia. 


1 There is considerable evidence for separating a tribe Tetraneurini-to include the genera Colopha, 
Tetraneura, and Gobaishia. 
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= Genus COLOPHA Monell. 
Plate IX, G-L. 
1877. Colopha Monell, Can. Ent., v. 9, p. 102. 


The genus Colopha was erected for ulmicola Fitch. One of the 
principal characters whereby it may be separated from Tetraneura 
is the once-branched character of the media. The two genera, how- 
ever, are very closely related. The species have the same peculiar 
structure and the same mode of life. 

Characters.—Cornicles slightly elevated rings. Stem mother with four-segmented 
antenne. Apterous form with five-segmented or sometimes six-segemented antennze. 
Wax glands present. Alate form with six-segmented antennz which are armed with 
annular sensoria partly encircling the segments. Fore wings with the media once 
branched, hind wings with only the media present. Forms making galls upon the 
leaves of trees in which the stem mother and her offspring live in company; in summer 
migrating to the roots of plants. 

Type (monotypical), Byrsocrypta ulmicola Fitch. 
Genus ERIOSOMA Leach. 
Plate IX, M-T. 
1818. Eriosoma Leach, Trans. Hort. Soc. London, v. 3, p. 60. 
1831. Myzorylus Blot, Mem. Soc. Roy. Agr. et de Com. Caen., v. 3, p. 332. . 
1837. Schizoneura Hartig, Jahresb. tu. d. Fortschr. d. Forstwiss. und forstl. Naturk., v. 1, p. 645. 
1848. Mimaphidus Rondani, Nuovi Annali della Scienze Naturali, ser. 2, v. 9, p. 35. 

In 1818 Leach erected his genus in a footnote in connection with a 
paper read by Mosley. The paper was published in 1818. In 1819 
Samouelle published his ‘‘Useful Compendium” and on page 232 
characterized the genus Eriosoma Leach MSS. The printed copy 
of the Transactions appeared complete in 1820. In 1824 Blot used 
the word Myzoxyle which he corrected to Myzoxylus in 1831. For 
these Aphis lanigera Hausm. was used as type. 

In 1837 Hartig erected Schizoneura and of this genus wlmz was made 
type by Passerini m 1860. This then will become a synonym. 
Corni Fab. was for a time considered the type of this genus but this 
species was not in the original genus. In 1848 Rondani used Mima- 
phidus with ulmi Fab. as type, which according to Passerini is the 
same as lanuginosa Hartig. Therefore, this genus will become a 
synonym. | 

Characters.—Cornicles distinct rings on somewhat elevated tubercles. Apterous 
form with six-segmented antenne. Stem mother with five-segmented antennse. 
Wax plates present in the apterous and alate vivipara, Alate form with six-see- 
mented antennze armed with annular sensoria. Fore wings with the media once 
branched, hind wings with both media and cubitus present; cauda and anal plate 
rounded. Forms living in gall-like formations or causing excrescences on their hosts. 
Sexual forms small, apterous, beakless. Only one egg of those of the oviparous female 
develops. 

Type (monotypical), Aphis lanigera Hausmann. 
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Genus GEORGIA Wilson. 
Plate IX, U-Z. 
1911. Georgia Wilson, Can. Ent., v. 43, p. 64. 


The genus Georgia appears to be related to Colopha Mon., and yet 
many of the characters are so like those of Eriosoma that the insect 
suggests that genus also. Especially to the species HL. americanum 
Riley there is a striking resemblance. Prominent wax glands are 
lacking but these are sometimes also lacking in the spring forms of 
Eriosoma. 

Characters. —Cornicles present and situated on shallow hairy cones as are those of 
Eriosoma. Stem mother with five-segmented antennz; alate form with six-segmented 
antennze which are armed with narrow sensoria that do not encircie the segment to 
any extent. Fore wings with the media once branched, hind wings with only one 
oblique vein. Cauda rounded. Prominent wax pores such as those present in 
EKriosoma lacking, but small wax areas present. 

Forms living in pseudogalls on plants, the alate individuals migrating from the 
galls in the early spring. 

Type (monotypical), Georgia ulmi Wlsn. 
Genus GOBAISHIA Matsumura. 
late: XAG XI. V. 


1909. Byrsocrypta Tullgren, Arkiv for Zoologi, Bd. 5, no. 14, p. 182. 
1917. Gobaishia Matsumura, Synopsis of the Pemphigidae of Japan, Gifu, Japan, p. 75. 


Tullgren used the name Byrsocrypta Hal. as the name of a sub- 
genus with pallida as type, placing it under Tetraneura. He appar- 
ently overlooked the fact that Westwood had set bursarius as the 
type of the genus Byrsocrypta as will be found discussed under the 
genus Pemphigus. Pallda is different from the species of Tetraneura, 
in that the cubitus is retained in the hnd wing. If Colopha is retained 
on account of the branched nature of the media in the fore wings it 
will be necessary to place pallida as typical of a genus Lean e to 
Tetraneura. 

In 1917 Matsumura erected the genus Gobaishia with Gobaishia 
japonica Mats. as type. This species was stated to be very similar to 
Tetraneura alba Ratz. Tetraneura alba Ratz is the same species as 
Eriosoma pallida Haliday and the characters given for the genus are, 
therefore, similar to Tullgren’s conception of Byrsocrypta. The 
figures drawn are from specimens of pallida as no japonica was avail- 
able to the writer for study. 

Characters.—Cornicles present, stem mother with four-segmented antenne, alate 
forms with six-segmented antenne which are armed with annular sensoria. Fore wings 


with the media usually simple; hind wings with both cubitus and media present. 
Type (fixed by Matsumura, 1917), Gobaishia japonica Mats. 
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Genus TETRANEURA Hartig. 


Plate X, H-M. 
1841. Tetraneure Hartig, Germar’s Zeitschrift fiir die Entomologie, v. 3, p. 366. 


In 1841 Hartig erected the genus Tetraneura under which he gave 
Tetraneura ulmi Lim. ? questioned thus and described. He also 
listed I’. rugicornis Hartig. One of these species was questioned 
and the other merely listed. Ulmi L., however, was questioned only 
in the sense of the determination, and a good description was given 
so that it is known what insect Hartig had. 

In 1843 Kaltenbach gave a description of the genus Tetraneura 
crediting it to Hartig and described thereunder one species, Aphis ulmi 
De Geer. Aphis ulmi De Geer (1773) is the same species as Aphis 
ulmi Geoffroy (1764) but this name can not be used, since Linnaeus 
used Aphis ulmi for a different insect. This is the same insect de- 
scribed by Hartig as T. ulmi L.? and it is evident that it requires a 
new name, to which ulmifoliae is given. 

Characters.—Cornicies very slightly elevated rings, not at all prominent. Stem 
mother with four-segmented antennz; apterous form with five-segmented antennz. 
Wax glands present. Alate form with six-segmented antennz which are armed with 
natrow annular sensoria almost completely encircling the segment. Fore wings with 
the media simple; hind wings with only the media present. 

Forms living in galls and migrating in spring to otherplants. Sexes small, apterous 
and beakless. Oviparous female developing only one egg. 

Type, Tetraneura ulmifoliz Baker (Aphis ulmi L. of Hartig). 


Tribe PEMPHIGINI. 


The tribe Pemphigini is composed of forms which are highly spe- 
cialized and most of which have developed the habit of true gall 
formation. The secretion of wax also occurs but wax secreting plates 
are not developed to the extent met with in some of the other tribes 
of the subfamily. Alternation of hosts is found to occur, migrants 
leaving the galls in early spring or summer and returning in autumn. 
In some species, however, the insects do not leave the galls until the 
mothers of the sexual forms are produced. Distinct cornicles are 
present and by this character forms in some of the other tribes which 
are suggestive of the Pemphigini may be distinguished. The typical 
host group is Populus and the galls are normally spring galls. 

Characters.—Forms usually inhabiting true galls and oiten migrating to other plants 
during the summer. Antennz of six segments in the alate form and in nearly all 
genera armed with linear, oval, or somewhat irregularly shaped sensoria. Small wax- 
secreting areas present. Sexual forms small, apterous, and beakless, the oviparous 
female developing only one egg. 

Six genera may be included in the tribe and these genera may be 
separated by the following key: 
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KEY TO THE GENERA OF THE PEMPHIGINI. 


1. Unguis of segment VI of alate form distinctly long and Aphis-like. .Mordwilkoja. 


Wremsshortandsiknobclikenete Sees cee ue coals a osc sce oneness ae nya Tie 
PRTC CH ATONE CHOTA TIC NCC Aas aed aaa whee Serce a SI ce Deore Bt eee 3: 
iC dua santero tet ee) Pa ees wt “Sete ARES eT hs A ee Pas Bes 4, 
3. Antenne of alate form usually without secondary sensoria. Wings flat 
i) TREOOS OSS Se Le Sepa et a Sa Calta 2 ee ee ete, Oe oe tn ie Phloeomyzus. 
Antenne of alate form with secondary sensoria. Wings not flat in repose | 
5 EL ES Gores aie AD apenas cen sat ie se RR 2 rage Re dees cee eee Pachypappella. 
Ave eBothymedia-and cubitus present in hind wine) 25.2222... 2.2 eee 5. 
Oneopliqne vem: onlyan, bindswane 4452 40055. tise 43. ee a) Dryopeia. 
5. Antenne of alate form without secondary sensoria. Wings flat in repose 
Prenee gt asSh an  Rae DR A Aste Wares aoe See ol eres Se eI Zoetomuse 
Antenne of alate form with secondary sensoria. Wings not flat in repose. .. 6. 
6. Antenne of alate form rather short and thick. Stem mother with four-seg- 
AINE TALE CM Ma HOM S Oe ne Rett a cre cee EA Sree ES OS Neate Se Pe ee Sera Pemphigus. 
Antenne of alate form rather long and slender. Stem mother with five-seg- 
CMEC MRA LOMnce= eats te eee ee noe ee ee eae eee cokes ae Cornaphis. 


Genus CORNAPHIS Gillette. 


Plate X, N-T. 


1913. Cornaphis Gillette, Ann. Ent. Soc. Am., v. 6, p. 491. 


The genus Cornaphis was erected by Gillette for his species Corna- | 
phis populi. In his description it is stated that the genus is closely 
related to Asiphum. In Cornaphis, however, there are large corni- 
cles in the alate form and in other respects it seems that the genus is 
| closely related to Pachypappella. In that genus, however, the | 
| media is once forked, whereas in Cornaphis it appears to be simple, at ' 
| least as arule. This difference has led the writer to retain a genus 
| with lactea as type rather than to place that species and similar 
| ones in Cornaphis. 
| Characters.—Cornicles present; stem mother with five-segmented antenne and 
without wax plates. Alate form with six-segmented antennze armed with rather 
narrow sensoria; permanent sensoria ciliate. Fore wings with the media simple, hind 
wings with both media and cubitus present; wax plates present in the apterous form; 
| sexes small, apterous and beakless; the oviparous female developing only one egg. 
| Forms living in galls, the stem mother and the following forms living in the same 


gall. : 
Type (monotypical), Cornaphis populs Gill. 


Genus DRYGPEIA Kirkaldy. 
Plate X, U-Y. 


1857. Endeis Koch, Die Pflanzenlause Aphiden, p. 312. 
1889. Eudcis Ashmead, Ent. Amer., v. 5, p. 189. 
1904. Dryopcia Kirkaldy, The Entomologist, v.27, p. 279. 
1917. Watabura Matsumura, Synopsis of the Pemphigidae of Japan, p. 89. 
In 1857 Koch erected his genus Endeis with two species, bella 
Koch and rorea Koch. This name was replaced by Dryopeia in 1904 
- by Kirkaldy, and bella has been definitely placed as the type. 
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In some respects the genus is suggestive of Anoecia, although it 
seems to be undoubtedly a Pemphiginid and will no doubt be so 
proven by the sexual forms. 

In 1917 Matsumura erected his genus Watabura with Watabura 
nishiyae Mats. as type. This species was stated to resemble a Pem- 
phigus, excepting that the antennal segments are somewhat different 


and only one oblique vein is in the hind wing. (Two obliques are 


shown in his P]. XIJ, 9). The antennz are armed with narrow trans- 
verse sensoria and there seems little doubt that this genus is a syno- 
nym of Dryopeia. It is noteworthy that the life history of the type 
species is not known, but it is thought to live on the roots of trees. 
The type of the genus Dryopeia is a root feeder. 

Characters.—Cornicles present, situated on broad shallow cones, suggestive of those 
oi Anoecia. Stem mother unknown, apterous forms with six-segmented antennz. 
Alate forms with six-segmented antennz, armed with narrow transverse sensoria. 
Fore wings with media simple, hind wings with one oblique vein. Summer forms 
subterranean, living ontherootsof plants. Springformsand sexesunknown. Apter- 


ous tarsi one-segmented. 
Type (fixed by Kirkaldy, 1906), Endeis bella Koch. 


Genus MORDWILKOJA Del Guercio. 
Plate XI, A-G. 
1909: Mordwilkoja Del Guercio, Rivista Patol. Veget., v. 4, p. il. 


This genus was erected in 1909 for the peculiar species Byrsocrypta 
vagabunda Walsh. This differs in the antennze quite remarkably 
from all of the other species belonging to this tribe. ‘The difference 
is in the long unguis of the sixth seement. However, the other char- 
acters and the four-segmented nature of the antenne of the stem 
mother seem to place it with little doubt in the Pemphigini. 

There has been some doubt cast by Oestlund on the determination 
of Walsh’s species and this has led Cockerell to propose the name 
oestlundi for the species now known so well, but, as Gillette has 
pointed out, Walsh evidently accepted the insect of Riley and Monell 
as the same species as his vagabunda. The insects Riley had were 
undoubtedly the species we know and the writer therefore accepts 
vagabunda and the generic name Mordwilikoja. The genus was 
erected with the name vagabunda used as type and not oestlundi. 

Characters.—Cornicles present as somewhat elevated rings. Stem mother with four- 
segmented antennz, the unguis of segment VI slender and Aphis-like. Permanent 
sensoria ciliate. Alate form with five-segmented antennze which are armed with 
natrow transverse sensoria. Fore wings with the mediasimple, hind wings with both 
media and cubitus present. 

Forms living in galls; the stem mother and her offspring living in the same gall, the 
alate forms leaving the galls in spring or early summer. Sexes unknown, but no 
doubt small, apterous, and beakless. 

Type (monotypical), Byrsocrypta vagabunda Walsh. 


i 


r{ 


enti) an sith 


GENERIC CLASSIFICATION OF APHIDIDAE, th 


Genus PACHYPAPPELLA, n. n. 
Plate XI, H-M. 


1909. Pachypappa Tullgren, Arkiv for Zoologi, Bd. 5, no. 14, p. 69. 


In 1854 the genus Pachypappa was erected by Koch with marsu- 
pialis and vesicalis in the genus. A study of marsupialis shows that 
this species is in reality a Pemphigus as it shows all the characters of 
this genus. Tullgren, 1909, noted this and therefore interpreted the 
genus differently. Marsupialis had, however, been set as the 
type of the genus. Pachypappa Koch, therefore; becomes a syno- 
nym of Pemphigus, and Pachypappa Tullgren must receive a new 
name for which Pachypappella is here given. 

Characters.—Stem mother without cornicles but with wax plates; antenne five- 
seemented. Alate form with cornicles; antenne six-segmented and with transverse 
sensoria. Fore wings with media once branched, hind wings with both media and 


cubitus present. | 
Type (present designation), Pachypappa lactea Tulleren. 


Genus PEMPHIGUS Hartig. 
Plate XI, N-U. 

1837. Pemphigus Hartig, Jahresb. u. d. Fortschr. d. Forstwiss. und forstl. Naturk., v.1, p. 645. 
1839. Byrsocrypta Haliday, Ann. Nat. Hist., v. 2, p. 190. 
1840. Brysocrypta Westwood, Int. Mod. Class. Ins., Synopsis, v. 2, p. 118. 
1847. Aphioides Rondani, Nuovi Annali Sci. Nat. Bologna (2), v. 8, p. 439. 
1857. Amycla Koch, Die Pflanz. Aphiden, p. 301. 
1857. Pachypappa Koch, Die Pflanz. Aphiden, p. 269. 
1857. Rhizomaria Hartig, Verhandl. d. Hils-Solling-Forstvereins, Jahrg. 1856, p. 52. 
1859. Tychea Koch, Die Pflanzenlaiise Aphiden, p. 296. i 
1885. Kessleria Lichtenstein, Mon. Puceron du Peupl., p. 16. 
1904. Hamadryaphis Kirkaldy, The Entomologist, v. 37, p. 279. 

In 1837 Hartig erected his genus Pemphigus, although it was not 
until 1841 that his reference to the genus as generally cited appeared. 
Passerini in 1860 set bursarius as type. In 1839 Haliday used the 
generic term Byrsocrypta but mentioned no species. In 1840 West- 
wood referred to this genus as Brysocrypta and gave bursaria L. 
as type. In 1859 Koch erected the genus Tychea with graminis 
Koch as type (monotypical). Schouteden (1906) has described the 
winged form of Tychea gramimis Koch and stated that it is a typical 
Byrsocrypta. The writer has had no opportunity to study specimens 
but on the strength of this statement of Schouteden places Tychea 
as a synonym of Pemphigus. It is worthy of note, however, that 
Schouteden did not mention the cornicles, and this is a point of 
considerable difference if graminis is a Pemphigus or if it belongs to 
the Fordini. : 

In 1857 Hartig described the genus Rhizomaria with piceae Hartig 
as type. This species, however, appears to be a typical Pemphigus 
and Rhizomaria will become a synonym. 

In 1857 Koch erected the genus Amycla and of this genus /uscifrons 
Koch has been made the type. The writer has been unable to obtain 
specimens of this species but from the descriptions it seems almost 
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certain that this species is a true Pemphigus. This will thus make 
the genus Amycla a synonym. 

In 1847 Rondani described the genus Aphioides of which bursaria 
Fab. was indicated as the type and Aphioides, therefore, is a synonym. 

In 1854 Koch erected the genus Pachypappa of which marsupialis 
Koch has been made the type. Marsupialis, however, is a typical 
Pemphigus. Pachypappa Koch, therefore, must become a synonym. 
Tullgren (1909) used Panes in a different sense, but this is 
discussed under the genus Pachypappella. 

In- 1886 indenter erected the genus Kessleria me S Seems 
and this name was replaced by Hamadryaphis Kirk. im 1904. A- 
study of this species, however, shows that it is a typical Pemphigus. 
Therefore, these two names will become synonyms. 

Characters.—Cornicles present; wax plates, if present, weakly developed; stem- 
mother with four-segmented antennz; alate form with six-segmented antennz which 
are armed with narrow, oval or somewhat irregular sensoria. Fore wines with the 
media simple; hind wings with both media and cubitus present. Sexes small, apter- 
ous, and beakless. Oviparous female developing only one egg. 

Forms living in galls, the stem-mother and her offspring in the same gail, the alate 
forms typically leaving the galls in the spring. 

Type (fixed by Passerini, 1860), Aphis bursaria L. 


Genus PHLOEOMYZUS Horvath. 
Plate XI, W-BB. 


ichienstein, Mon. Puceron Peupl., p. 37. 
hloeomyzus Horvath, Wien. Ent. Zeit., v- 15, p. 5. 


nif 


In 1886 Lichtenstein erected the genus Léwia with Schizoneura 
passerinii Sig. as type but as this name had been used previously it 
was replaced in 1896 by Phloeomyzus Horvath. 

lt is with some hesitation that the writer places this genus in the 
Pemphigini. In some respects it suggests the Melaphmi, while 
in many respects it strongly suggests the Thelaximi or even the 
Phyllaphidina. Indeed, to the Melaphini it shows striking 
resemblances. Without a study of the sexual forms it will be very 
difficult to place the genus definitely. All that can be done at the 
present time is to place it tentatively with the forms with which it 
appears to be related, and if further study shows this to be incorrect 
the genus can be placed definitely with its allies. 


Characters—Cornicles present, very slightly elevated. Apterous form with six- 


sexsmented aniennz. Alate form with six-segmented antennze which are rather 
slender and without secondary sensoria. Fore wings with the media once branched, 
hind wings with bot Ae edia and cubitus present. Large wax plates present on the 
abdomen. Wings heid fi “ in repose. 


Forms living free upon the bark of trees in colonies. 
Type (monotypical), Schizoneura passerinit Sig. 
Study based on specimens received from Mordwilko from ae 
Poland, and notes by Pergande on type specimens loaned by Horvath. 
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Genus RHIZOCTONUS Mokrzecky. 
1895. Rhizoctonus Mokrzecky, Horae. Soc. Ent. Ross., v. 30, p. 438. 


The genus Rhizoctonus was erected for ampelinus Mok., a species 
occurring on the vine. Through the kindness of H. F. Wilson the 
writer has been able to examine a slide containing alate forms. 
These, however, are in a very poor condition and it is impossible to 
determine whether or not cornicles are present. The antenne too 
are much distorted. This slide seems to indicate, however, that 
ampelinus is somewhat related to passerinit Sig., an hypothesis which 
is strengthened by the fact that both species hold the wings flat 
in repose. The genus, therefore, is placed here with some hesitation. 

Characters.—Antenne of six segments, without secondary sensoria and rather thick. | 
Fore wings with the mediasimple. Hind wings with both media and cubitus present. 
Wings held flat in repose. Cauda and anal plate rounded. 

Type (monotypical), Rhizoctonus ampelinus Mok. 


Tribe MELAPHINI. 


The tribe Melaphini is suggestive both of the Pemphigini and of 
the Eriosomatini. It is, however, quite distinct from both. The 
habits more nearly resemble those of the Pemphigini. The tribe 
is placed here but a study of the sexes may show that it really belongs 
to the Hormaphidinae. The typical host group is Rhus, and the 
galls are typically fall galls. 

Characters.—Gall-inhabiting forms. Cornicles absent; antenne of the alate form. 


of five or six segments armed with somewhat oval or linear transverse sensoria. Sexual 
forms not known. 


The genera may be separated as follows: 


KeryY TO THE GENERA OF THE MELAPHINI. 


/ — Botmanediacand cubitus. present m the hind wings !.2..--..7--22-...2..2. De 
Onlysthesmedsa<present.in the hind: wings: -...- 222. 2:-2-2.---..-2/ Aploneura. 

2. Stigma of four wings pointed on distal portion and extending some distance 
: Melaphis. 
Stigma stopping abruptly on distal extremity.......-......------..... 3 
See enn Ol HVveBerMents. 55.0220 Jie s. Passa Sis eee tne we5-1.--2--.Nurudea. 
eS CIIECEO MPA SEO MON td! =. CLE Rk eee St oe Pemphigella. 


Genus APLONEURA,. 
Pilate XII, A-E. 


1863. Aploneura Passerini, Aphididae Italicae, p. 78. : = 
1869. Teirenema Derbes, Ann. des Sc. Nat. Zool. (5), v. 11, p. 106. ~ 
1848. Baizongia Rondani, Nuovi Annali Gelle Scienze Naturali; v. 9, p. 35. 


p 6the genus is distinguish ed quite easily from related ones by the 
venation of the hind wings, the relatio soe the cubitus and anal of th 
forewings, and bythe oeors of theantenne. The positive determi- 
nation of the insect of Fabricius ae cause Anloneura to fall for 
- Rondani’s name. 
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Characters.—Cornicles absent. Stem-mother with fivesegmented antenne; alate 
form with the media simple, thecubitusand anal joined near their bases. Hind wings 
with only the media present, antenne of six segments, armed with large subeircular 
or elongate sensoria. Forms living in true galls. 

Type (monotypical), Tetraneura lentici Pass. 


Genus MELAPHIS Walsh. 
Plate XII, F-K. 


1866. Melaphis Walsh, Proc. Ent. Soc. Phila., v. 6, p. 281. 
1883. Schlechtendalia Lichtenstein, Stett. Ent. Zeit., v. 44, p. 240. 
1905. Abamalekia Del Guercio, Redia, v. 3, p. 364. 


Walsh erected his genus for rhois Fitch, a species forming galls on 
sumach and in his discussion mentioned the Chinese gall, wonder- 
ing if it could be congeneric. The writer has recently published an 
account of the Chinese galit and therein placed Schlechtendalia Licht. 
as a synonym of Melaphis. Del Guercio’s genus was erected with 
his lazarewi as type and placed as a thelaxine. Although the writer 
has never obtained specimens of this species he is of the opinion 
that it can not possibly be one of these insects and that it evidently 
belongs in the Melaphini where the shape of the stigma would imme- - 
diately place it as a Melaphis. 

Characters.—Cornicles absent. Apterous form with fivesegmented antenne. 
Alate form with either five or six segmented antenncz which are armed with some- 
what linearor oval sensoria. Fore wings with the media simple, although sometimes 
slightly forked, distal extremity of the stigma rather long drawn out; hind wings with 
both media and cubitus present; abdomen with distinct wax plates. Forms living 


in galls from which the alate forms escape in late summer or fall. 
Type (monotypical), Byrsocrypta rhois Fitch. 


Genus NURUDEA Matsumura. 
Plate XII, L-Q. 


1917. Wurudea Matsumura, Synopsis of the Pemphigidae of Japan, p. 65. 
1917. Nurudeopsis Matsumura, Synopsis of the Pemphigidae of Japan, p. 67. 
1917. Fushia Matsumura, Synopsis of the Pemphigidae of Japan, p. 70. 


Matsumura erected his genus Nurudea for his Nurudea tbofushi, a 
species somewhat similar to a species of Melaphis. Thisspecies differs 
quite markedly, however, in the form of the stigma. At thesame 
time he erected the genus Nurudeopsis with N. shiratt as type. This 
species differs little from ibofusha excepting in the proportions of the 
seements, and in the fact that the cubitus and first anal are some- 
what closer togetaer at the base. The writer is of the opinion that 
these characters are not sufficient on which to form another genus. 
In the same work also he erected the genus Fushia with Pushia rosea 
Mats. as type. This species differs somewhat from the type of Nuru- 
dea but the writer believes that there are not differences sufficient 
to cause this to be considered as a separate genus. The antenne 


1 Baker, A.C. On the Chinese gall (Aphididae—Hom.). In Ent. News, v. 28, p. 385-393, 1917. 
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are more slender and of somewhat different proportions and the 
cubitus and anal of the fore wings are united somewhat at base. In 
other genera, however, this difference between species is to be found, 
and it seems wisest not to adopt it in this group as of generic im- 


portance. 


Characters.—Cornicles absent. Antenne of five segments armed with linear or 
somewhat oval sensoria. Fore wings with the media simple, the stigma normal; hind 
Wings with both media and cubitus present. Sexes unknown. Forms making gal!s 
upon the leaves of plants. 

Type (fixed by Matsumura, 1917), Nurudea ibofushi Mats. 


Genus PEMPHIGELLA Tullgren. 


1909. Pemphigella Tullgren, Arkiv fOr Zool., v. 5, p. 171. 
1918. Dasia Van der Goot, Mem. Ind. Mus., v. 6, p. 152. 


Characters.—Corniclesabsent. Antenne of six segments armed with oval sensoria. 
Hind wings with both media and cubitus present. Sexes unknown. Species form- 
ing galls on plants. Type (monotypical), Tetraneura cornicularia Pass. 


Tribe PROCIPHILINI. 


The tribe Prociphilini contains forms which specialized in some direc- 
tions more than did the Eriosomatini. In other ways, however, they 
appear to be more primitive than certain genera of that tribe. The 
cornicles have here disappeared altogether and large wax areas have 
replaced them. In their habits of gall formation, however, the 


_Eriosomatini are more advanced than are members of the present 


tribe. 


Characters.—Forms living in crumpled or twisted leaves or in a somewhat complete 
gail caused by the rolling up of the leaves of the host. Wax plates present; cornicles 
absent; antennee of stem mother of five segments; those of the alate form six segmented 
and armed with narrow, transverse, or somewhat broadly oval sensoria. 


KEY TO THE GENERA OF THE PROCIPHILINI. 


1. Media once forked, stem mother usually without wax plates .........- Asiphum. 

_ Media simple, stem.mother with several rows of wax plates............--- 2. 
2. Wax plates large, those on the thorax well developed, stem mother and 

Ouisprtnee lev oet OCC LER. ie sass el eeeS 5 re oe binds Sn Se eee eee 3. 

Wax plates not well developed,stem mother usually in a gall by herself. .Thecabius. 

SeeeSeOsoMma marrow. limear, ciliate... ...2)..-.2-2.--ce.-6 2222 ee Prociphilus. 

Sensoria somewhat oval, nonciliate .........................--.Neoprociphilus. 


Genus ASIPHUM Koch. 


Plate XII, R-X. 
1857. Asiphum Koch, Die Pflanzenlause Aphiden, p. 246. 
1859. Type fixation, Gerstaecker, Bericht for 1857, p. 249. 
1905. Type fixation, Kirkaldy, Can. Ent., v.37, p. 418. 

The genus Asiphum was erected by Koch with two species, populi 
Fab. and ligustrinellum Koch. He listed De Geer’s work in the 
literature under popult Fab. The populi of Fabricius proves to be 
the tremulae of De Geer. Only the species ligusirinellum was placed 
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in the genus by Lichtenstem (1885) and this species has been indicated 
as type of the genus by Kirkaldy (1905). Tremulae De Geer is a well- 
known species but the writer has been unable to obtain ligustrinellum 
and, in fact, has been unable to learn anything definite in regard to 
the species. The following conception of the genus, therefore, is 


based upon tremuiae De Geer in view of the fact that ligustrinellum 


appears to be unknown, and since Aphis populi Fab. was indicated 
by Gerstaecker in 1859. 


Characters.—Cornicles absent; wax plates present in the alate forms; stem mother 
with five-segmented antenne. Alate form with six-segmenited antennz which are 
armed with rather narrow transverse sensoria. Fore wings with the media once forked, 
hind wings with both media and cubitus present. Forms living in the somewhat 
crumpled leaves of their host. 

Type (fixed by Gerstaecker, 1859), Aphis populi Fab. 


Genus NEOPROCIPHILUS Patch. 


Plate XIII, A-F. 


1912. Neoprociphilus Patch, Bul. Me. Agr. Expt. Sta., no. 202, p. 174. 


The genus Neoprociphilus Patch is very close indeed to Prociphilus, 
the characters which separate it being the somewhat more oval or 
rounded sensoria and the fact that the sensoria are not ciliate. How- 
ever, in some of the species of Prociphilus, particularly in the fall 
forms, somewhat oval sensoria are met with. It is retained doubt- 
fully. 

Characters.—Stem mother with five-segmented antennz. Cornicles absent, large 
wax plates similar to those of Prociphilus present. Alate form with six-segmented 
antennze which are armed with oval or subcircular nonciliate sensoria. Fore wings 
with the media simple, hind wings with both mediaand cubitus present. Sexes small, 
apterous, and beakless. Oviparous female developing only one egg. 

Forms living free upon their host, the stem mother and following generations in 
company. 

Type (monotypical), Pemphigus attenuatus O. 8S. 
Genus PROCIPHILUS Koch. 


Plate XIiI, G-N. 


1857. Prociphilus Koch, Die Pflanzenlause, p. 279. 

1857. Stagonia Koch, Die Pfianzenlause, p. 284. 

1875. Holzneria Lichtenstein, Bui. Soc. Ent. Fr. (5) v. 5, p. LX XVI. 

1917. Nishiyana Matsumura, Synopsis of the Pemphigidae of Japan, p. 90. 


In 1857 Koch erected his genus Prociphilus with three species: 
bumeliae Schrank, erraticus Koch, and gnaphalw Kalt. Later in 
the work (p. 284) he used zyloster De Geer as the type oi the genus 
Stagonia. This species, zylostei, is im all respects similar to bumeliae 
and therefore Stagonia becomes a synonym of Prociphilus. in 1875 
Lichtenstein erected the genus Holzneria with poschingeri Holzner 
as type. Poschingerr has been considered by many authors as the 
alternate form of bumeliae. In such case Holzneria must necessarily 
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be a synonym of Prociphilus. Should poschingert, however, be 
proven to be a distinct species it is so similar in all regards that 
Holzneria must remain a synonym. : 

In 1917 Matsumura erected the genus Nishiyana with N. aomori- 
ensis Mats. as type, placing it close to Prociphilus. From this genus 
he separated it because of the absence of wax plates in the thorax 
and the somewhat shorter antenne. It must be borne in mind, 
however, that the specimens he had were fall migrants. Fall mi- 
grants of several species of Prociphilus show very reduced wax plates, 
and in some these are absent altogether, although distinct in the 
spring migrants. It is believed that this genus ts in reality Proci- 
philus. ve 


-Characters.—Cornicles absent, wax plates present, very large and well developed. 


Stem mother with five-segmented antennze. Alate form with six-segmented antenns 
armed with narrow transverse sensoria; secondary sensoria fringed. Fore wings with 
the media simple, hind wings with both media and cubitus present. Sexes small, 
apterous, and beakless. Oviparous females developing only one egg. Forms living 
in pseudogalls, the stem mother and her offspring together. 

Type (fixed by Gerstaecker, 1859), Aphis bumeliae San 


Genus. THECABIUS Koch. 
Plate XIII, O-U. 


1857... Thecabius Koch, Die Pflanzenliuse, p. 294. 
1886. Bucktonia Lichtenstein, Monogr. d. pucerons, p. 16. 


The genus Thecabius was erected by Koch in 1857 for his species 
populneus. This species proves to be a synonym of Pemphigus 
afims Kalt. In 1886 Lichtenstein erected the genus Bucktonia 
with afinis Kalt.as type. Bucktonia, therefore, becomes a synonym. 

Characters.—Cornicles absent; wax plates present but not prominently developed 
as in Prociphilus. Stem mother with five-segmented antenne and rather narrow 
sensorila, secondary sensoria not fringed; fore wings with media simple, hind wings 
with both media and cubitus present. Sexual forms small, apterous, and beakless, 
oviparous female developing only one egg 

Forms living in galls, the stem mother usually living in a gall by herself. 

Type (monotypical), Thecabius populneus Koch (=Pemphigus afjinis Kalt.) 

This genus is closely related to Prociphilus and it is with some 
hesitation that the writer places it as distinct. Certain species, 
such as patch Gillette, which are undoubtedly congeneric with 
affinis, do not show the typical life habit of the stem mother living 
in a gall alone. However, the character of the sensoria and the 
undeveloped nature of the wax glands may serve to distinguish the 
genus. | 

Tribe FORDINI. 


Members of the Fordini are specialized subterranean forms mostly 
living in the nests of ants. The aphids excrete honeydew, in return 
for which they are tended carefully by these insects. The apterous 
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forms generally are of a yellowish or brownish-yellow color, some- 
times a milk white. Wax-secreting plates are present but they 
are not developed to the same extent as are those of the Prociphilini. 
The cornicles are lost entirely and the region where these usually 
occur is occupied by wax plates. In some species the wax areas are 
reduced. Some species are armed with fine hairs, whereas others 
are almost entirely smooth. The eyes in the apterous forms are 
composed of three facets. The alate forms have rather short, thick 
antenne with somewhat oval sensoria. Three genera compose the 
tribe and these may be separated as follows: 


Kery TO THE GENERA OF THE FORDINI. 


1. Antenne of the alate form composed of five segments...........-..+--.--- Forda. 

Antenne of the alate form composed of six segments.............-.-.---- en 
2. Sensoria of the antenne of the alate form small and scattered over most 
of the segment, a central triangular wax plate on the thorax; apterous 

form with six-segmented antenne.............00..20-----000502-- Paracletus. 
Sensoria of the antenne of the alate form larger and more evenly placed; the 
sensoria sometimes extending evenly across the segment. Apterous form 

with five-segmented antennz, sometimes with six segments present..... Geoica. 


Genus FORDA Heyden 
Plate XIII, V-AA, 


1837." Forda Heyden, Mus. Sinkbg., v. 2, p. 291. 

1841. Rhizoterus Hartig. Zeit. Ent., v. 3, p. 363. 

1849. Smynthurodes Westwood, Gardener’s Chron., p. 420. 

1896. Peniaphis Horvath, Wien. Ent. Zeit., v.15, p. 2. 

1909. Pentaphis Del Guercio, Rivist. Patol. Vegetale, n.s., v. 3, p. 332. 
1914. Rectinasus Theobald, The Entomologist, v. 47, p. 28. 


In 1837 Heyden erected his genus Forda, the type of which is 
formicaria Heyden. In 1896 Horvath erected his genus Pentaphis 
with marginata Koch as a type, while Del Guercio in 1909 used 
irivialis Pass. as the type of a genus of the same name. Specimens 
of marginata Koch from Horvath prove that this species in every 
respect is similar to the type of the genus. - Pentaphis, therefore, will 
become a synonym of Forda. Likewise specimens of érivialis show 
that this species belongs in thesame genus. In 1841 Hartig erected 
the genus Rhizoterus, the type of which is vacca. According to 
Lichtenstein this species is a synonym of formicaria Heyden, and 
KRhizoterus also, then, becomes a synonym. 

In 1914 Theobald erected his genus Rectinasus with his buatont 
as type. He based his genus on the proportions of the antennal 
segments, their length, and the length of the beak. The writei is 
opposed to basing genera on the proportions of the antennal segments, 
for in species in which these are of different proportions a very close 
relationship is evident. This is also true of the beak. Many Ameri- 
can species taken in ants’ nests and as yet undescribed have beaks 
ranging from small to longer than the body, but they are all evidently 
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closely related. ‘The other characters mentioned by Theobald are 
seen to be present in the type species. The tubercles he figures and 
describes are the same and the spines on the first and second antennal 
segments are evidently the thickened, pointed, chitinized articula- 
tions of the segments common in insects of this type. We believe, 
therefore, that Rectinasus should be carried as a synonym of Forda. 
Westwood’s genus was erected on his betae which appears to belong 
here as recently indicated by the writer. 
Characters.—Cornicles wanting; apterous forms with five-segmented antenne and 
eyes of three facets. Alate form with five-segmented antenne and medium-sized 
oval, or more or less irregularly shaped sensoria. Fore wings with media simple; 
hind wings with both media and cubitus present, arising slightly apart. Subterranean 
forms living usually in the nests of ants and tended by them. 
Type (monotypical), Forda formicaria Heyden. 


Genus GEOICA Hart. 
Plate XIV, A-K. 


1894. Geoica Hart, 18th Rept. State Ent. Ill., p. 101. 

1860. Tychea Passerini, Gli Afidi, p. 30. 

1906. Tycheoides Schouteden, Mem. Soc. Ent. Belg., v. 12, p. 194. 

1906. Kaltenbachiella Schouteden, Mem. Soc. Ent. Belg., v.12, p. 194. r 
1909. Trifidaphis Del Guercio, Rivista Patol. Vegetale, n.s., v. 3, p. 332. 

1912. Tullgrenia V.d. Goot, Tijdschr. voor Ent., v.15, p. 96. 

1913. Trinecriella Del Guercio, Redia, v. 9, p. 169. 

1916. Serrataphis V.d. Goot, Zur Kenntniss der Blattlause Java’s, p. 263. 


In 1860 Passerii used the generic name Tychea of Koch and placed 
as the typical species phaseoli Pass. In 1863 he used the name 
again, listing several species but not the species included by Koch. 
Therefore his interpretation of the genus can not be correct. In 1894 
Hart erected his genus Geoica with sqguwamosa as type. In 1906 
Schouteden noticed Passerini’s mistake and suggested the name 
Tycheoides but made eragrostidis Pass. the type. In the same year 
he erected Kaltenbachiella with menthae Schovt. as type. In the 
year 1909 Del Guercio erected Trifidaphis with radicicola Essig as 
type. In 1912 Van der Goot noted Passerini’s mistake and proposed 
the name Tullgrenia for the Tychea of Passermi. In 1916 Van der 
Goot erected the genus Serrataphis with lueifuga Zehntner as type. 

In studying cotypes and other’ specimens of squamosa certain 
generic characters are evident. The species is subterranean. It has 
five-segmented antennz in the apterous form and six-segmented ones 
in the alate. It is true, however, that the apterous form sometimes 
has only four segments in the antenne and the alate five. 
Indeed, in some alate forms there is a five-segmented antenna on one 
side and a six-segmented one on the other. One of these five- 
segmented antennew was figured by Hart. One wing vein only was 
figured in the hind wing by Hart, but a very close examination shows 
that both the media and cubitus, though faint, are present. These 
are very difficult to trace in balsam mounts. In giving his name 


30 BULLETIN 826, U. S. DEPARTMENT OF AGRICULTURE. 


Tycheoides Schouteden makes plain that he is naming the Tychea 
of Passerini and yet he sets a different type. He further states: 
“Le genre Tychea est vraisemblablement destiné & desparaitre, ses 
espéces appartenant en réalité a Tetraneura ou Byrsocrypta.” He 
evidently is speaking here of the Tychea of Koch, since specimens of 
Tychea Pass. do not possess the cornicles of either of the two genera 
mentioned. 

_ In describing Kaltenbachiella Schouteden gives as a character the 
four-segmented antenne, etc., of the apterous form. The alate 
form he did not know, but from his description of the pupa it evi- 
dently would possess six-segmented antennsz. There seems little 
doubt that this is another such case as sguamosa where the apterous 
form has often four-segmented antennew, although five is the normal 
number, the alate form normally having six. Hart’s description 
has led Schouteden astray and he places Geoica close to Forda, 
separating it therefrom by the venation of the hind wing. Consider- 
ing ali of these facts there seems little doubt that Kaltenbachiella 
should be placed as a synonym of Geoica. 

Specimens of phaseol show very similar characters in every 
respect. It is true that the antenne are somewhat longer and the 
hairs simple, but in every respect of importance the insects agree. 
The apterous form has five-segmented antennz and the alate form 
has six-segmented ones with the sensoria very similar in nature. 
The cauda also is very similar. It is evident then that Tychea 
Pass. and Tullgrenia V. d. Goot become synonyms of Geoica Hart. 
Specimens of lucifuga Zehntner show a remarkable resemblance to 
squamosa with the exception, of course, of the squame. The apterous 
form has five-segmented and the alate form six-segmented antenne. 
In general form and structure of the caudal extremity the insects are 
the same and, therefore, Serrataphis V. d. Goot will become a syno- 
nym of Geoica. There remains, then, to discuss the genus Trifidaphis 
Dei Guercio. The cotypes of the type species show a close resem- 
blance to the general type of sguamosa. The apterous forms have 
five-segmented antenne and in the alate form, as in squamosa, some 
forms have five segments and some forms have six. The general 
resemblance in other respects seems to prove that Trifidaphis is a 
synonym of Geoica. 

It should be poimted out that the sexes described by Hart are in all 
probability not sexual forms, but immature specimens. 

In 1913 Del Guercio erected the genus Trinacriella for his new 
species magnifica. He gave a brief description stating that the 
apterous forms had five-segmented antennz and the alate forms six. 
No specimens of this species are available to the writer, but there 
seems little doubt that Trinacriella will become a synonym of Geoica. 


Toe 


wate Af 
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Characters. —Cornicles wanting; apterous form usually with five-segmented antennz 
and eyes of three facets. With the intermediate forms more facets may occur. Alate 
form with usually six-seemented antennze and rather large oval sensoria with distinct 
rims. Fore wings with media simple. Hind wings with both media and cubitus 
present, though these may be faint and almost obscured in balsam. Cauda large 
and somewhat rectangular or rounded. Subterranean forms living on the roots of 
plants. Sexes small, apterous, and beakless. 

Type (monotypical), Geoica squamosa Hart. 


Genus PARACLETUS Heyden. 
Plate XIV, L-S. 
1837. Paracletus Heyden, Mus. Sinkbg., v. 2, p. 295. 


The genus Paracletus is closely related to Forda Heyden from which 
it may be distinguished by the number of antennal segments in both 
alate and apterous forms. As with other genera of this tribe the eyes 
of the apterous form consist of three facets. Intermediate forms 
often occur, however, in which the intermediate nature is indicated 
only by the eyes which have the beginnings of compound eyes, such 
as are found in the alate form. There never are, however, complete 
compound eyes. The genus was erected by Heyden in 1837. The 
species live in close association with ants. 

Characters.—Cornicles absent. Apterous form with six-segmented antennze and 
eyes of three facets; alate form with six-segmented antenne which possess many 
rather small, ovalsensoria. Fore wings with mediasimple, hind wings with both media 
and cubitus present, arising some distance apart. Thorax with a central wax plate. 
Forms living in the nest of ants and cared for by them. Sexes small, apterous, and 
beakless. In some cases only one claw is met with on the foot, while in other cases 
the normal number of two is present. This appears to be no definite character, as 
sometimes a claw is dropped from one foot and sometimes from another. 

Type (monotypical), Paracletus cimiciformis Heyden. 


Subfamily IV, HORMAPHIDINAE. 


The genera placed in this subfamily have usually been placed 
with the Eriosomatinae, or Pemphiginae, as it has been sometimes 
called. Mordwilko, however, placed these forms as his third tribe 
under the subfamily Aphidinae next to his tribe Callipterea. 
Something can be said in favor of both of these placings. In 
the first instance, the species in general form, antennal structure, 
and habit of gall formation are no doubt suggestive of the 
Eriosomatinae. On the other hand, their structure in regard to 
cauda and anal plate is very like the Callipterina and the sexual 
forms appear to have a development of their own, although they 
are nearer in many ways to the Aphidinae than to the Eriosomatinae. 

It is the author’s belief that these forms should constitute a sepa- 
rate subfamily. It has developed the habit of gall formation 
and the sensory characters which usually accompany it, while at 
the same time it has retained in the sexual female the normal develop- 
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ment of the ovaries found in the more primitive groups, and has 
‘ retained in both sexual forms the beak and the ability to feed. 
This at once suggests a different line of development from that 
taken by the Eriosomatinae, although in some of its habits the 
Hormaphidinae agrees with that subfamily. In other lines, however, 
marked differences are met with here and one of the most striking 
of these is development of aleyrodiform generations, which remain 
stationary upon the host. Such a development is never met with in 
the Eriosomatinae, although the sexual forms are much more 
specialized. . 

Since many of the genera of the Hormaphidinae are gall formers, 
sensoria very similar to those met with in the Eriosomatinae are 
met with here also. Indeed the same annular sensoria found in 
the Eriosomatini are even more pronounced in the Hormaphidinae 
and the sensoria on the wing bases are prominent and often, 
numerous. 

The cornicles in the present subfamily are sometimes absent or, 
as is usually the case, reduced to mere rings. In some genera, how- 
ever, they may be elevated slightly on broad shallow cones, somewhat 
suggestive of those of Anoecia. No prominent cornicles, however, 
occur. | 

In the wing venation there is often a considerable reduction 
and this shows also the specialized nature of the insects. The 
venation is comparable to that met with in the Eriosomatinae. In 
the fore wings the media is either simple or once branched, the radial 
sector, cubitus, and anal are present, but the cubitus and anal are 
often fused near their bases. In the hind wings both the media and 
cubitus are sometimes present, but often only the media remains. 

Great specialization in wax-producing organs occurs. In many 
of the forms these agree with the ones found in the Pemphigini. 
In certain aleyrodiform generations and in some sexual forms 
agelomerate glands or rather groups of small glands areseen. These 
may be arranged in different ways and often are placed about the 
margin of the insect so that it possesses a distinct lateral fringe, 
very like that of an aleyrodid. In fact some of these insects on this 
account are very often mistaken for aleyrodids. 

The sexual forms are often quite small and possess large wax- 
producing areas. Others may lack these. All, however, develop 
to normal adults. 

The habit of gall formation is very marked here. Indeed, some 
species form galls on two different species of plants, migrating 
between the two. 

Characters.—Aerial forms living in galls or sometimes free upon the host. The 


| esothorax in many forms altered so that its divisions are more or less unobservable, 
the entire mesothorax often showing as only one plate. Scalelike or aleyrodiform 
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generations often developed. Cornicles often reduced to mere ringlike openings or 
entirely absent. Sexual forms small and apterous but with fully developed beaks. 
Oviparous female laying several eggs. 


Kry TO THE TRIBES OF THE HORMAPHIDINAE. 


bE Aleyroditorm generations developed ....~. . 222. ne ce cece cece ect ene ne ee 
Aleyrodiform generations not developed.........-...-:--.---------- OREGMINI. 
2. Cornicles absent; insects usually gall formers................---. HorMAPHIDINI. 
Cornicles usually present; insects usually not gall formers....... CERATAPHIDINI. 


Tribe HORMAPHIDINI. 


Members of this tribe are distinguished easily from those of other 
tribes in that the cornicles are absent and aleyrodiform generations 
are developed. These remain more or less quiescent upon the 
foliage. Some different forms of the species are often gall pro- 
ducers. All secrete wax from special pores. Considerable variation 
is met with in the development of the aleyrodiform generations. 
Sensoria of the alate forms are usually narrow and annular. 

Only two genera are so far recorded. 


KEY TO THE GENERA OF THE HORMAPHIDINI. 


Antennz of the alate forms composed of three segments, hind wings with 


Onilyet nesmmedtapPLeSeM ta cers = Silas. esis RIS Sours. eek ss og ech Hormaphis. 
Antenne of the alate forms composed of five segments, hind wings with both 
INECIA AM GECUOUbUS WRCSeMt es ees nisin tee oer Biase es se Hamamelistes. 


Genus HAMAMELISTES Shimer. 
Plate XIV, T-X. 


1867. Hamamelistes Shimer, Trans. Am. Ent. Soc., v. 1, p. 284. 
1896. Tetraphis Horvath, Wien. Ent. Zeit., v. 15, p. 6. 


Shimer included two species in this genus, spinosus Shimer and 
cornu Shimer. The latter species, as suspected by him, is a syno- 
nym of hamamelidis Fitch. This species has been made the type 
of Hormaphis. 


Characters.—Cornicles absent. Stem mother with four-segmented antenne. Aley- 
rodiform generations developed. Alate form with five-segmented antennz which 
are armed with numerous annular sensoria. Wings held flat in repose; fore wings 
with the mediasimple; hind wings with both media and cubitus usually present; cauda 
knobbed, anal plate bilobed; wax-secreting areas abundantly present in the 
apterous forms. Sexes small and apterous but with beaks developed, oviparous 
female laying several eggs. 

Forms living in galls upon the leaves or scale-like on the leaves or twigs. 

~ Type (one unquestioned species), Hamamelistes spinosus Shimer. 


84 BULLETIN 826, U. S. DEPARTMENT OF AGRICULTURE. 


Genus HORMAPHIS Osten-Sacken. 
Plete XIV, Y-FF. 


1861. Hormaphis Osten-Sacken, Stettiner Ent. Zeit., p. 422, 


The genus Hormaphis was erected by Osten Sacken for a species 
he described as hamamelidis. This species it later proved was the 
same described by Fitch as Byrsocrypta hamamelidis. The genus 
later was made to include spinosus Shimer, but the distinction 
between this genus and the one described by Shimer has been 
pointed out by Pergande.* 


Characters.—Cornicles absent; aleyrodiform generations developed; wax glands 
very numerous; stem mother with three-segmented antenne; alate forms with three- 
segmented antenne which are armed with distinct annular sensoria. Wings held 
flat in repose; fore wings with the media simple; hind wings with the cubitus 
absent. Sexual forms small and apterous, possessing beaks, oviparous female laying 
several eggs. 5 

Type (monotypical), Hormaphis hamamelidis O. 8. (Byrsocrypta hamamelidis Fitch). 


Tribe OREGMINI. 


Characters.—Forms living in galls or otherwise upon the leaves of plants, possess- 
ing cornicles and wax secreting glands. Antenne of the winged forms usually armed 
with annular sensoria; cauda rounded or somewhat knobbed, anal plate somewhat 
bilobed. No aleyrodiform generations developed. The sexual forms appear to be 
unknown. : 

KEY TO THE GENERA OF THE OREGMINI. 


1°) Vertex: wath two aomelike -projectionss. 2. 4. 0ss eer ee ee hs 
Vertex without such horn-like projections--.._.<-_....4.22...---.-.-.)—- oe 
2. Antenne five-segmented. os chee ee ee ee Oe Sen ree eee Oregma. 
Antennse four-segmented.2c24 si Sse is e e Ceratoglyphina. 
3. Antennee of apterous form with five segments... ---.....--.5..--.tceen eee 4, 
Antenne of apterous form with four segments.........---.....--.. Glyphinaphis. 
4... Media oftore wanesoncesbramehed ac. {asses ee oer ee eee Astegopteryx. 
Media-of fore: wanes simplec %o. j2 2s cet nr ers (ere ee eon eee eee eee Mansakia, 


Genus ASTEGOPTERYX Karsch. 


Plate XV, Q-X. 
1890. Astegopteryx Karsch, Ber. deutsch Botan. Ges., v. 8, p. 52. 
1906. Nipponaphis Pergande, Ent. News, v. 17, p. 205. 
1916. Schizoneuraphis Van der Goot, Zur Kenntniss der Blattlause Java’s, p. 245. 

The genus Astegopteryx was erected with styracophila Karsch 
as type. Another species, nekoashi, was described by Sasaki before 
the International Congress at Brussels in 1911 and a third species, 
styraci, was described by Matsumura in 1917. It is possible, there- 
fore, to gain a fair conception of the characters. In 1906 Pergande 
erected his genus Nipponaphis with distychi Perg. as type. This 
species was stated to be from Distychium racemosum in Japan, on 


1 Pergande, T. ‘The life history of two species of plant lice inhabiting both the witch-hazel and birch. 
U.S. Dept. Agr. Bur. Ent. Tech. Ser. no. 9. 1901. 
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which it forms galls. In 1916 Van der Goot erected his Schizoneura- 
phis with gallorum V. d. Goot as type. This species was said to 
form galls on Distylium siellare. 

The genus Astegopteryx can be separated as far as the recognized 
forms are concerned by the proportion of the antennal segments 
and some variation in the shape of the stigma. These differences 
are not, however, of large importance and Nipponaphis should be a 
synonym of Astegopteryx. In the same way, the type of Van der 
Goot’s genus is not sufficiently different to warrant the erection of 
a new genus and Schizoneuraphis also should beconsidered asynonym, 

Characters.—Cornicles broad rings; apterous form with five-segmented antenne; 
alate form with five-segmented antennz which are armed with annular sensoria. 
fore wings with the media once branched; hind wings with both media and cubitus 
present. Stigmal vein arising rather far back on the stigma. Cauda rounded, anal 
plate somewhat bilobed; forms living in galls. 

Sexual forms unknown. 

Type (monotypical), Astegopteryx styracophila Karsch. 


Genus CERATOGLYPHINA Van der Geoot, 


Plate XV, M-P. 
1916. Ceratoglyphina Van der Goot, Zur Kenntniss der Blattlause Java’s, p. 237. 
Characters—Cornicles present as mere pores. Vertex with two hornlike projec- 
tions. Antennz of four segments; cauda and anal plate both rounded. Winged 
orms unknown. 
Type (fixed by V. d. Goot, 1916), Ceratoglyphina bambusae V. d. Goot. 
Genus GLYPHINAPHIS Van der Goot. 
Plate XV, H-K. 
1916. Glyphinaphis Van der Goot, Zur Kenntniss der Blattlause Java’s, p. 232. 
Characters.—Cornicles present as mere pores; antennz of four segments which are 
armed with linear sensoria. Fore wings with the media once branched; hind wings 
with both media and cubitus present; cauda knobbed; anal plate rounded; body - 


covered with stout hairs. 
Type (fixed by. V. d. Goot, 1916), Glyphinaphis bambusae Y. d. Goot. 


Genus MANSAKIA Matsumura. 


Plate XV, L. 


1917. Jfansakia Matsumura, Synopsis of the Pemphigidae of Japan, p. 59. 


The author of the genus Mansakia stated that it is closely allied 
to Hormaphis, but it would appear to the writer to be related to the 
genera in the Oregmini as understood in the present classification. 
The presence of the cornicles would indicate that the genus is not 
related as closely to Hormaphis as to Astegopteryx, but its host and 
the nature of the gall would place it close to Hamamelistes. Since 
all of the forms are not known it is impossible to state positively 
its position. : 


86 BULLETIN 826, U. S. DEPARTMENT OF AGRICULTURE. 


Characters.—Cornicles present as mere rings. Antenne of five segments armed 
with annular sensoria. Fore wings with the media simple, hind wings with two oblique 
veins. Cauda rounded, anal plate somewhat bilobed. Sexes not known. 

Forms causing galls upon plants, the galls usually armed with numerous long pro- 
jections. 

Type (fixed by Matsumura, 1917), Mansakia miyabei Mats. 


Genus OREGMA Buckton. 


Plate XV, A-G. 
1893. Oregma Buckton, Ind. Mus. Notes, v. 3, p. 87. 
1897. Ceratovacuna Zebntner, Mededl. Proefs. Java, n.s., no. 37, p. 29. 

In 1893 Buckton established his genus Oregma with bambusae 
Buckton as type, while in 1897 Zehntner established his Ceratovacuna 
with lanigera Zehntner as type. Specimens of both of these species 
sent by Zehntner and specimens of bambusae from Green taken in 
Ceylon show that these genera must be considered the same. 


Characters.—Both alate and apterous forms with two hornlike projections on the 
vertex, wax gland areas present; antennz five-segmented, those of the alate form 
with narrow annular sensoria; cauda rounded or somewhat knobbed; fore wings with 
media twice forked, hind wings with both media and cubitus present; cornicles broad, 
slightly elevated rings. 

Type (monotypical), Oregma bambusae Buckt. 


Tribe CERATAPHIDINI. 


This tribe is closely related to the Hormaphidini but differs in that 
very distinct cornicles are here present. The apterous forms are 
scalelike and quiescent and feed upon the surfaces of the leaves. 
The alate forms possess annular sensoria. Wax secretion is abundant. 
The genera may be separated as follows: 


KEY TO THE GENERA OF THE CERATAPHIDINI. 


' Antenne of the aleyrodiform generations of five segments .-...-.......4 A leurodaphis. 
Antenne of the aleyrodiform generations of four segments... ......-...-- Cerataphis. 
_Antennez of aleyrodiform generations of three segments .--..-----...---- Thoracaphis. 


Genus ALEURODAPHIS Van der Goot. 


Plate XVI, A-E. 
1916. Aleurodaphis Van der Goot, Zur Kenntniss der Blattlause Java’s, p. 239. 


This genus was erected for one species occurring in Java. 


Characters.—Form flat, aleyrodiform, three distinct divisions evident; cornicles 
present as mere rings. Margin with wax secreting glands; dorsum also with many 
, small glands. Cauda rather elongate and knobbed, anal plate bilobed. Antenne 
_five-segmented; eyes of the apterous forms with three facets. 

Type (fixed by Van der Goot, 1916), Alewrodaphis blumeae V.d. Goot. 
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Genus CERATAPHIS Lichtenstein. 


Plate XVI, F-M. 


1862. Boisduvalia Signoret, Ann. Ent. Soc. France (4), v. 8, p. 400. 
1882. Cerataphis Lichtenstein, Bul. Ent. Soe. France (6), v. 2, p. XvI. 


Signoret erected his genus Boisduvalia in connection with his 
aleyrodid monograph. He placed Coccus lataniae Bois. as type. 
Later, however, he considered this a cocctd genus. The name was 
used in the Diptera in 1830, and is therefore not available. The 
name Cerataphis used by Lichtenstein in 1882 appears as the next 
name applied to the genus. 

Characters.—Cornicles present as mere rings. Apterous form with four-segmented 
antennz and aleyrodiform, with two divisions to the body; wax glands prominent; 
vertex with two hornlike projections; alate form with five-segmented antenne, the 
segments armed with narrow annular sensoria. Fore wings with the media once 
branched, hind wings with both media and cubitus present. Cauda knobbed; anal 
plate bilobed. 

Type (monotypical), Cocews lataniae Bois. 
Genus THORACAPHIS Van der Goot 
Plate XVI, N-W. 
1916. Thoracaphis Van. der Goot, Zur Kenntniss der Blattlause Java’s, p. 242. 


Only the apterous form of one species of this genus has been 
described. Other species, however, are available for study, through 
the generosity of Professor Van der Goot. 


Characters.—Cornicles present and quite distinct, occasionally absent, however, 
in the apterous form. Apterous form with three-segmented antenne, flat and with a 
posterior lobe. Alate form with five-segmented antenne armed with annular sen- 
soria. Fore wings with the media once branched; hind wings with both media and 
cubitus Beeent: Cauda somewhat knobbed, anal plate bilobed. 

Type (monotypical), Thoracaphis arboris V. d. Goot. 
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A number of genera have been described which the writer has 
been unable to place. These genera are discussed in the following 


notes. 
Genus RHIZOBIUS Burmeister. 


1835. Rhizobius Burmeister, Handbuch der Entomologie, p. 78. 

1849. Rhizophthiridum Van der Hoeven, Handb. Dierkunde v. 1, p. 508. 
1860, Rhyzoicus Passerini, Gli Afidi, p. 30. 

1863. Rizobius Passerini, Aphididae Italicae, p. 79. 

1919. Rhizoicus Del Guercio, Redia, vy. 12, p. 251. 

The genus Rhizobius has generally been considered as a good 
aphid genus and writers have referred to species in this genus as 
having but one claw to the tarsus. However, as indicated under 
Paracletus the writer believes this is a variable character and we 
have no definite knowledge in regard to pilosellae Burm. Buckton’s 
species of course was not in the original genus and therefore can not 
be used as type nor was it in Passerini’s conception of Rhyzoicus. 
After placing Rhyzoicus Pass. with zujubae Buckton as type, Del 
Guercio erects the genus Neorhizobius, distinguished by having two 
claws, and in which he places graminis Thos., poae Del Guercio, 
stramineus Del Guercio, and ulmiphilus Del Guercio. 

In 1860 Passerini set soncht Pass. as the type of Rhizobius Burm., 
and in a footnote suggested the name Rhyzoicus as a new name for 
Rhizobius, since this name had previously been used in the Coleoptera. 
Such procedure, however, is not allowable since sonchi Pass. was not 
in the original genus. Of the two species in the original genus 
pilosellae Burm. has been accepted as type. 

Del Guercio in 1917 used the generic name Rhizoicus Pass., 
spelling it with an ‘‘i” instead of a “‘y”, and jujubae Buckton as 
the type. 

In the writer's opinion the genus Rhizobius must remain unknown 
until the type species pilosellae becomes known and carefully studied. 

The name Rhizophthiridum was given to this genus to replace 
Rhizobius Burm. 


Genus NEORHIZOBIUS Del Guercio. 

1917. Neorhizobius Del Guercio, Redia, vy. 12, p. 251. 

As indicated under the discussion of Rhizobius, four species are 
placed in this genus by Del Guercio. Three species are described 
as new and only in the apterous forms. 

Two of these forms have five-segmented antenne and one of them 
four-segmented ones, and when the alate forms are found they will 
in all probability be shown to represent species either of Forda or 
Geoica. The basing of genera upon the relative lengths of the 
antennal segments would create a very large number of genera and 
separate related forms. The genus Neorhizobius, therefore, the 
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writer considers composed of apterous forms, which really belong in 
older and well-recognized genera, but which can not be definitely 
placed until the alate forms have been secured and studied. 

Genus SCHOUTEDENIA Riibsaamen. 


1905. Schoutedenia Riibsaamen, Marcellia, v. 4, p. 19. 


This genus, which was described for raluwmensis Riib., is here listed 
as unknown. The gall formed by the species is described but the 
writer, never having been able to obtain either gall or insect, would 
be able only to guess at its position from the description. 


Genus CLAVIGERUS Szépligeti. 
Clavigerus Szépligeti, Rovardszati Lapok, v. 1, p. 4. 


This genus was described in the only volume issued of the Journal 
cited. The writer has been unable to secure a copy or any details 
of the description given. 


ADDENDA. 


The following generic names have been employed by Mordwilko 
(Fauna Russ. vol. 1, Aphidodea) without, apparently, the mention 
of any species in connection therewith. They have not been con- 
sidered in the foregoing paper: Anameson, Aorison, Chaetosiphon, 
Corylobium, Elatobium, EHuaulax, Eurythaphis, Halmodaphis, 
Impatientinum, Jaxartaphis, Nasonovia, Orobion, Paczoskia, 
Sitobium, Staticobium, Tlja, Turanaphis, Uroleucon (subgenus), 
Uromelan. The subgenera Dactynotus Raf., Cladoxus Raf., and 
Adactynus Raf., have not been considered. 
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PLATE I. 


A.—Anoecia querci, apterous form, 

B.—Anoecia querci, wings. 

C.—Anoecia querci, antenna of alate form. 
D.—Anoecia corn, fore wing. 

E.—Anoecia corni, antenna of alate form. 
F.—Anoecia corni, cornicle of alate form. 
G.—Mippolachnus pyri, fore wing. 
H.—WNippolachnus pyri, head of alate form, 
T.—Anoecia corni, head of alate form. 
J.—Nippolachnus pyri, cornicle of alate form, 
K.—Mippolachnus pyri, antenna of alate form. 
L.—Eulachnus agilis, body of alate form. 
M.—Eulachnus agilis, fore wing. 
N.—Eulachnus agilis, antenna of alate form. 
O.—Eulachnus agilis, cornicle of alate form. 
P.—Eulachnus rileyi, head of alate form. 
Q.—Eulachnus rileyi, cornicle of alate form. 
R.—Lulachnus rileyi, segment III, antenna of alate form. 
S.—Essigella californica, body of alate form. 
T.—Essigella californica, fore wing. 
U.—Essigella californica, antenna of alate form. 
V.—Essigella californica, cornicle of alate form. 
W.—Essigella californica, head of alate form. 
X.—Essigella californica, cauda of alate form. 
Y.—Essigella californica, antenna of apterous form 
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PLATE II. 


A.—Dilachnus ponderosae, fore wing. 
B.—Dilachnus ponderosae, cornicle of apterous form. 
C.—Dilachnus ponderosae, head of alate form. 
D.—Schizolachnus tomentosus, fore wing. 

E.— Unilachnus parvus, fore wing. 

F.— Unilachnus parvus, cornicle of alate form. 
G.— Unilachnus parvus, head of alate form. 
H.—Longistigma caryae, wings. 

I.—Longistigma caryae, apterous form. 
J.—Longistigma caryae, cornicle. 
K.—Longistigma caryae, cornicle. 
L.—Longistigma caryae, antenna of alate form. 
M.—Stomaphis quercus, alate form. 
N.—Stomaphis quercus, head of alate form, 
O.—Stomaphis quercus, cornicle of alate form. 
P.—Stomaphs quercus, antenna of alate form. 
Q.—Stomaphis quercus, cauda and anal plate. 
R.—Stomaphis quercus, pits on rostrum. 
S.—Pterochlorus roboris, wing. 

T.—Pterochlorus roboris, head of alate form. 
U.—Pterochlorus roboris, cornicle of alate form.. 
V.—Pterochlorus viminalis, wings. 
W.—Pterochlorus viminalis, abdomen of alate form, 
X.—Pterochlorus viminalis, head of alate form. 
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A.—Thelaxes dryophila, apterous form. 

B.—Thelaxes dryophila, wings. 

C.—Thelaxes dryophila, cornicle of alate form. 

D.—Thelaxes dryophila, cauda of alate form. 

E.—Thelazxes dryophila, cauda of apterous form. 

I’. —Thelaxes dryophila, antenna of alate form. 
G.—Glyphina betulae, apterous form. 

H.—Glyphina betulae, wings. 

I.—Glyphina betulae, antenna of alate form. 

J.—Glyphina betulae, cornicle of alate form. 

K.—Gly phina betulae, cauda and anal plate of alate form. 
L.—Glyphina betulae, cauda and anal plate of apterous form, 
M.—Neotrama delguerciot, apterous form. 

N.—Tvama troglodytes, apterous form. 

O.—Neotrama delguercioi, cornicle. 

P.—Protrama radicis, apterous form. 

Q.—Protrama radicis, fore wing. 

R.—Protrama radicis, cornicle of alate form. 

S.—Protrama radicis, antenna of alate form. 

T.—Protrama radicis, tarsus of alate form. 
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PLATE III. 
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PLATE DV: 


A.—Amphorophora rubi, head of apterous form. 

B.—Amphorophora rubi, cornicle. 

C©.—Amphorophora rubi, cauda. 

| D.—Rhopalosiphoninus latysiphon, head of alate form. 

E.—Rhopalosiphoninus latysiphon, cornicle of alate form. 

F.—Rhopalosiphoninus latysiphon, cauda of alate form. 

G.— Myzocallis coryli, cornicle. 

H.—Myzocallis coryli, cauda and anal plate. 

I.—Callipterus juglandis, cornicle. 

J.—Callipterus juglandis, cauda and anal plate. 

K.—Therioaphis tiliae, cornicle. | 
L.—Therioaphis tiliae, cauda and anal plate. | 
M.—Monellia caryella, cauda and anal plate. 
N.—Monellia caryella, cornicle. 
O.—Chromaphis juglandicola, cornicle. 
P.—Chromaphis juglandicola, cauda and anal plate. 
Q.—Euceraphis betulae, cauda and anal plate. 
R.—Euceraphis betulae, cornicle. 
S.—Calaphis betulella, cauda and anal plate. 
T.—Calaphis betulella, cornicle. 

~ U.—Calaphis betulella, fore wing. 
V.—Saltusaphis scirpus, head of apterous form. 
W.—Saltusaphis scirpus, cauda and anal plate. 
X.—Thripsaphis balli, head of apterous form. 
Y.—WNeothomasia populicola, cornicle. 
Z.—Neothomasia populicola, cauda and anal plate. 
AA.—Periphyllus negundinis, cauda and anal plate. 
BB.—Periphyllus negundinis, cornicle. 
CC.—Chaitophorus populi, cauda and anal plate. 
DD.—Symydobius oblongus, cornicle. 
EE.—Symydobius oblongus, cauda and anal pit i 
FF .—Phyllaphis fagi, cauda and anal plate. 
GG.—Phyllaphis fagi, cornicle. | 

' 


HH.—Tamalea coweni, cornicle. 

II.—Tamalea coweni, cauda and anal plate. 

JJ.—Drepanaphis acerifolu, oviparous abdomen. 
KK.—Drepanaphis acerifolu, cauda and anal plate of alate form. 
LL.—Drepanaphis acerifolit, cornicle. 

MM.—Drepanosiphum platanoides, cornicle. 
NN.—Melanoxantherium populifoliae, cornicle. 

0O.— Melanoxantherium populifoliae, cauda and anal plate. 
PP.—Pterocomma populeus, cornicle, 


141613°—20—Bull, 826——7 97 


PLATE V. 


A.—Eutrichosiphum pasaniae, antenna of alate form. 
B.—Eutrichosiphum pasaniae, wings. 
C.—Eutrichosiphum pasaniae, cornicle of apterous form. 
D.—Eutrochosiphum pasaniae, cornicle of alate form. 
E.—Eutrichosiphum pasaniae, antenna of apterous form. 
F.—Greenidea anonae, apterous form. 

G.—Greenidea artocarpi, wings. 

H.—Greenidea artocarpi, cauda of apterous form. 
I.—Greenidea artocarpi, cornicle of apterous form. 
J.—Greenidea anonae, abdomen of alate form. 
K.—Greenidea anonae, head of alate form. 
L.—Greenideoida elongata, wings. 

M.—Greenideoida sp., head of alate form. 
N.—Greenideoida sp., cornicle of alate form. 
O.—Greenideoida sp., third antennal segment of alate form?) 
P.—Greenideoida hannae, cornicle of apterous form. 
Q.—Setaphis luteus, caudal portion of apterous form, 

R.—Setaphis luteus, wings. 

S.—Setaphis luteus, head of alate form. 

T.—Setaphis luteus, cornicle of alate form. 

U.—Setaphis luteus, spine of alate form. 

V.—Setaphis luteus, cornicle of apterous form. 
W.—Setaphis luteus, antenna of alate form. 
X.—Setaphis luteus, antenna of apterous form. 
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PLATE VI. 


A.—Acaudus lychnidis, cornicle of alate form. 
B.—Acaudus lychnidis, cauda of alate form. 
C.—Anuraphis amygdali, cornicle of alate form. 
D.—Anuraphis amygdali, cauda of alate form. 
E.—Anuraphis amygdali, head of alate form. 
F.—Anuraphis carotae, cornicle and cauda of alate form. 
G.—Aphis sambuct, head of alate form. 

H.—Aphis sambuct, cornicle of alate form. 

I.—Aphis sambuci, cauda of alate form. 

J.—Brevicoryne brassicae, cauda of alate form. 
K.—Brevicoryne brassicae, cornicle of alate form. 
L.—Aspidaphis polygoni, cornicle of alate form. 
M.—Aspidaphis polygonit, cornicle more enlarged. 
N.—Aspidaphis polygon, cauda of apterous form. 
O.—Aspidaphis polygoni, head of apterous form. 
P.—Atarsos grindeliae, cornicle of alate form. 
Q.—Atarsos grindeliae, head of alate form. 

R.—Atarsos grindeliae, cauda of alate form. 

S.—Atarsos grindeliae, tibia of alate form. 
T.—Brachycolus stellariae, cornicle of alate form. 
U.—Brachycolus stellariae, cauda of alate form. 
V.—Carolinaia cypert, cornicle of alate form. 
W.—Carolinaia cyperi, cauda of alate form. 
X.—Cavariella pastinacae, cornicle of alate form. 
Y.—Cavariella pastinacae, cauda of alate form. 
Z.—Cavariella pastinacae, tubercle of alate form. 
AA.—Hyadaphis xylostei, cauda of apterous form. 
BB.—Ayadaphis xylostei, cornicle of apterous form. 
CC.—Toxoptera aurantiae, head of alate form. 
DD.—Tozxoptera aurantiae, cornicle of alate form. 
EE.—Tozoptera aurantiae, cauda of alate form. 
FF.—Rhopalosiphum rufomaculata, cornicle of alate form. 
GG.—Rhopalosiphum rufomaculata, head of alate form. 
HH.—Rhopalosiphum rufomaculata, cauda of alate form. 
IIl.—Rhopalosiphum nymphaeae, cornicle of alate form. 
JJ.—Rhopalosiphum nymphaeae, cauda of alate form. 
KK.—Pergandeidia ononidis, cauda and cornicle of alate form. 
LL.—Pergandeidia trirhodus, cauda of apterous form. 
MM.—Pergandeidia trirhodus, cornicle of apterous form. 


NN.—Liosomaphis berberidis, cornicle and cauda of apterous form. 


OO.—Liosomaphis berberidis, cauda of alate form. 
PP.—Cryptosiphum artemesiae, cornicle of apterous form. 
QQ.—Cryptosiphum artemesiae, cauda of apterous form. 
RR.—AHyalopterus arundinis, cornicle of alate form. 
SS.—Ayalopterus arundinis, cauda of alate form. 
TT.—Hyalopterus deformans, cauda of apterous form. 
UU.—Hyalopterus deformans, cornicle of apterous form. 
VV.—Hyalopterus deformans, cauda of alate form. 
WW.—Ayalopterus deformans, cornicle of alate form. 
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PLATE VII. 


A.—Siphonatrophia cupressi, apterous form. 
B.—Siphonatrophia cupressi, wings. 
C.—Siphonatrophia cupressi, antenna of alate form. 
D.—Siphonatrophia cupressi, cauda of alate form. 
E.—Siphonatrophia cupressi, antenna of apterous form. 
F,.—Sanbornia juniperi, apterous form. 
G.—Sanbornia juniperi, wings. 

H.—Sanbornia junipert, antenna of alate form. 
I.—Sanbornia junipert, head of apterous form from beneath. 
J.—Sanbornia junipert, cauda of alate form. 
K.—Sanbornia juniperi, cornicle. 

L.—Sanbornia juniperi, tarsus. 

M.— Vesiculaphis caricis, apterous form. 

N.— Vesiculaphis caricis, cornicle of alate form. 
O.— Vesiculaphis caricis, fore wing. 

P.— Vesiculaphis caricis, antenna of alate form.” 
Q.— Vesiculaphis caricis, cauda of alate form. 
R.—Acanthaphis rubi, apterous form. 
S.—Acanthaphis rubi, head of apterous form. 
T.—Acanthaphis rubi, cornicle of apterous form. 
U.—Acanthaphis rubi, antenna of apterous form. 
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A.—Capitophorus shepardiae, cornicle of alate form. 
B.—Capitophorus shepardiae, head of alate form. 
C.—Capitophorus shepardiae, cauda of alate form. 
D.—Anomalaphis comperi, apterous form. 
E.—Anomalaphis comperi, antenna of apterous form. 
F.—Anomalaphis comperi, wings. 

G.—Cervaphis schoutedeniae, extremity of abdomen. 
H.—Illinoia liriodendri, head of alate form. 
I.—Illinoia liriodendri, cornicle of alate form. 
J.—Illinoia liriodendri, cauda of alate form. 

K.— Myzus cerasi, head of apterous form. 

L.— Myzus cerast, cauda of apterous form. 

M.— Myzus cerasi, cornicle of alate form. 
N.—Phorodon humuli, head of apterous form. 
O.—Phorodon humuli, cauda of apterous form. 
P.—Phorodon humuli, cornicle of apterous form, 
Q.—Phorodon humuli, head of alate form. 

R.— Macrosiphonella sanborni, head of alate form. 
S.—Macrosiphonella sanborni, cornicle of alate form. 
T.— Macrosiphonella sanborni, cauda of alate form. 
U.— Macrosiphum rosae, head of alate form. 

V.— Macrosiphum rosae, cauda of alate form. 

W.— Macrosiphum rosae, cornicle of alate form. 

X.— Myzus persicae, head of apterous form. 
Y.—Myzus persicae, cornicle of alate form. 

Z.— Myzus persicae, cauda of alate form. 
AA.—Microparsus variabilis, cauda of alate form. 
BB.— Microparsus variabilis, wings. 
CC.—Microparsus variabilis, cornicle of alate form. 
DD.— Microparsus variabilis, head of alate form. 
EE.—Idiopterus nephrolepidis, cornicle of alate form. 
FF .—Idiopterus nephrolepidis, fore wing. 
GG.—Idiopterus nephrolepidis, head of alate form. 
HH.—Idiopterus nephrolepidis, cauda of alate form. 
I1.—Pentalonia nigronervosa, head of apterous form. 
JJ.—Pentalonia nigronervosa, wings. 
KK.—Pentalonia nigronervosa, cauda of alate form. 
LL.—Pentalonia nigronervosa, head of alate form. 


- MM.—Pentalonia nigronervosa, cornicle of alate form. 
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Puate IX, 
A.— Mindarus abietinus, wings. 
B.— Mindarus abietinus, fore wing showing trachee, 
C.— Mindarus abietinus, cauda of alate form. 
D.— Mindarus abietinus, antenna of alate form. 
E.— Mindarus abietinus, abdomen of pupa. 
F.— Mindarus abietinus, cornicle of alate form. 
G.—Colopha ulmicola, antenna of alate form. 
H.—Colopha ulmicola, antenna of stem mother, 
I.—Colopha ulmicola, wings. 
J.—Colopha ulmicola, apterous form. 
K.—Colopha ulmicola, antenna of apterous form. 
L.—Colopha ulmicola, antenna of apterous form, 
M.—Eriosoma lanigerum, apterous form. 
N .—E£riosoma lanigerum, wax plate. 
O.—Eriosoma lanigerum, wax reservoir. 
P.—Eriosoma lanigerum, fore wing. 
Q.—Eriosoma lanigerum, wing pad showing trachez. 
R.—Eriosoma lanigerum, cornicle. 
S.—Eriosoma lanigerum, antenna of‘alate form. 
T.—Eriosoma lanigerum, oviparous female, showing egg. 
U.— Georgia ulmi, antenna of alate form. 
V.—Georgia ulmi, wings. 
W.—Georgia ulmi, distal segment of antenna of alate form. 
X.—Georgia ulm, cornicle of alate form. 
Y.—Georgia ulmi, cauda and anal plate of alate form, 
Z.—Georgia ulmi, head of alate form, 
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PLATE X. 


A.—Gobaishia pallida, antenna of alate form. 
B.—Gobaishia pallida, antenna of stem mother. 
C.—Gobaishia pallida, wings. 
B.—-Gobaishia pallida, abdomen of alate form showing cornicle, 
E.—Gobaishia paliida, fore wing. 
F.—Gobaishia pallida, abdomen of pupa. 
G.—Gobaishia pallida, distal segment of antenna of alate form: from above, 
H.— Tetraneura ulmifoliae, antenna of alate form. 
I.—Tetraneura ulmifoliae, antenna of stem mother. 
J.— Tetraneura ulmifoliae, antenna. of apterous form. 
K.— Tetraneura ulmifoliae, wings. 
L.— Tetraneura ulmifoliae, wings showing trachez. 
M.—Tetraneura ulmifolrae, cauda and anal plate. 
N.—Cornaphs populi, stem mother. 
O.—Cornaphis populi, antenna of stem mother, 
P.—Cornaphis populi, wings. 
Q.—Cornaphis populi, cornicle of alate form. 
R.—Cornaphis populi, antenna of alate form. 
S.—Cornaphis populi, fore wing. 
T.—Cornaphis populi, head showing horn. 
U.—Dryopera bella, apterous form. 
V.—Dryopeia bella, wings. 
W.—Dryopeia bella, antenna of apterous form, 
X.—Dryopeia bella, antenna of alate form. 
Y.—Dryopeia bella, cornicle of apterous form. 
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PLATE XI. 


A.— Mordwilkoja vagabunda, stem mother. 

B.— Mordwilkoja vagabunda, antenna of stem mother. 
C.—Mordwilkoja vagabunda, antenna of alate form. 
D.— Mordwilkoja vagabunda, wings. 

E.—Mordwilkoja vagabunda, thorax of alate form. 
F.— Mordwilkoja vagabunda, cauda of alate form. 
G.—Mordwilkoja vagabunda, cornicle of alate form. 
H.—Asiphum sp. stem mother. 

I.—Asiphum sp. antenna of stem mother. 
J.—Pachypappella vesicalis, wings. 


K.—Pachy pap pella vesicalis, cornicles and cauda of alate form. 


L.—Pachy pap pella vesicalis, antenna of alate form. 
M.—Pachypappella vesicalis, wax plate. 
N.—Pemphigus bursarius, antenna of stem mother. 
O.—Pemphigus bursarius, wings. 

P.—Pemphigus bursarius, antenna of alate form. 
Q.—Pemphigus bursarius, antenna of alate form. 
R.—Pemphigus bursarius, antenna of stem mother. 
S.—Pemphigus bursarius, wax plate: 

T.—Pemphigus bursarius, cornicle of alate form. 
U.—Pemphigus populicaulis, antenna of stem mother, 
V.—Gobaishia ulmifuscus, antenna of stem mother. 
W.—Phlocomyzus passerini, apterous form, 
X.—Phlocomyzus passerini, antenna of apterous form. 
Y.—Phloeomyzus passerini, wings. 

Z.—Phloeomyzus passerini, antenna of apterous form. 
AA.—Phlocomyzus passerini, antenna of alate form. 
BB.—Phloeomyzus passerini, wax plate. 
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PLATE XII, 


A.—Aploneura lentici, apterous form, 
B.—Aploneura lentici, antenna of apterous form, 
C.—-Aploneura lentici, antenna of alate form. 
D.—Aploneura lentici, wings. 

E.—Aploneura lentict, abdominal wax plate. 


- F.—Melaphis rhois, antenna of apterous form, 


G.— Melaphis rhois, antenna of alate form, 

H.— Melaphis rhois, wings. 

I.— Melaphis rhois, abdomen of alate form. 
J.—Melaphis rhois, antenna of alate form. 

K.— Melaphis chinensis, fore wing. 

L.—Nurudea rbofushi, wings. 

M.—WNurudea ibofushi, antenna of alate form, 
N.—Nurudea shiravi, wings. 

O.—Nurudea shirai, antenna of alate form. 
P.—Nurudea rosea, fore wing. 

Q.—Nurudea rosea, antenna of alate form. 
R.—Asiphum tremulae, stem mother. 
S.—Asiphum tremulae, antenna of stem mother, 
T.—Asiphum tremulae, antenna of alate form, 
U.—Asiphum tremulae, wings. 

V.—Asiphum tremulae, abdomen of alate form, 
W.—Asiphum tremulae, wax plates. 
X.—Asiphum tremulae, antenna of apterous form, 


PLATE XIII. 


A.—Neoprociphilus atienvatus, forewing. . 
B.—Neo prociphilus atienuatus, antenna of alate form. 
C.—Neoprociphilus attenuatus, segment V oi antenna oi alate form. 
D.—Neoprociphilus attenuatus, antenna ef apterous form. 
E.—Neoprociphilus attenuatus, antenna ef male. 
F.—Neoprociphilus attenuatus, antenna oi oviparous female. 
G.—Prociphilus bumeliae, antenna oi alate female. 
H.—Prociphilus bumeliae, antenna oi stem mother. 
I.—Prociphilus bumeliae, wings 
J.—Prociphilus bumeliae, abdomen oi alate form. 
K.—Prociphilus bumeliae, thoracic wax plates. 
L.—Prociphilus bumeliae, head wax plates. 
M.—Prociphilus xylostei, thoracic wax plates. 
N.—Prociphilus bumeliae (poscheringi), thoracic wax plates. 
O.—Thecabius affinis, antenna of stem mother. 
P.—Thecabius affinis, antenna of alate form. 
Q.— Thecabius affinis, wings 
R.—Thecabius affinis, thorax of alate form. 
S.—Thecabius ajfinis, head wax plates oi stem: mother. 
T.—Thecabius ajfinis, abdominal wax plate. 
U.—Thecabius afinis, abdominal wax plates of stem: mother. 
\.—Forda sp., apterous form. 
W.—Forda olivacea, antenna of alate form. 
X.—Forda trivialis, antenna oi alate form. 
Y.—Forda marginata, antenna of alate form. 
Z.—Forda olivacea, fore wing. : 
AA.—Forda formicaria, antenna of apterous form. 

106 


PLATE XIII. 


Bul. 826, U. S. Dept. of Agriculture. 


AVGICIHdY AO NOILVOISISSVID DIYANS3E) 


PLATE XIV. 


Bul. 826, U. S. Dept. of Agriculture. 


“AVOIGIHdY AO NOILVOISISSVID OIYANAY) 


PA VLIY 


Stee 


PLATE XIV. 


A.—Geoica squamosa, apterous form. 

B.—Geoica squamosa, antenna of alate form. 

C.—Geoica squamosa, eye of apterous form. 

D.—Geoica squamosa, wings. 

E.—Geoica squamosa, caudal extremity of apterous form. 
F.—Geoica squamosa, squama. 

G.—Geoica squamosa, four-segmented antenna of apterous form. 
H.—Geoica phaseoli, antenna of alate form. 

I.—Geoica phaseoli, antenna of apterous form. 

J.—Geoica radicicola, antenna of alate form. 

K.—Geoica lucifuga, antenna of alate form. 
L.—Paracletus cimiciformis, apterous form. 
M.—Paracletus cimiciformis, eye of apterous form. 
N.—Paracletus cimiciformis, intermediate eye. 


O.—Paracletus cimiciformis, median thoracic wax plate of alate form. 


P.—Paracletus cimiciformis, foot of alate form with one claw. 
Q.—Paracletus cimiciformis, antenna of apterous form. 
R.—Paracletus cimiciformis, forewing. 

S.—Paracletus cimuciformis, antenna of alate form. 


_T.—Hamamelistes spinosus, hibernating apterous form. 


U.—Hamamelistes spinosus, wings. 

V.—Hamamelistes spinosus, cauda and anal plate of alate form. 
W.—Hamamelistes spinosus, antenna of alate form. 
X.—Hamamelistes spinosus, portion of same, more enlarged. 
Y.—Hormaphis hamamelidis, wings. 

Z.—Hormaphis hamamelidis, antenna of alate form. 
AA.—Hormaphis hamamelidis, antenna of stem mother. 
BB.—Hormaphis hamamelidis, apterous form. 

CC.—Hormaphis hamamelidis, antenna of apterous form. 


DD.—Hormaphis hamamelidis, cauda and anal plate of apterous form. 


EE.—Hormaphis hamamelidis, dorsal wax pores. 
FF.—Aormaphis hamamelidis, cauda and anal plate of alate form. 
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A.—Oregma lanigera, apterous form. 

B.—Oregma lanigera, antenna of alate form. 

C.—Oregma lanigera, cauda and anal plate of alate form. 
D.—Oregma lanigera, wings. 

E.—Oregma lanigera, end of abdomen of apterous form. 
F.—Oregma lanigera, antenna of apterous form. 
G.—Oregma bambusae, head of apterous form. 
H.—Glyphinaphis bambusae, apterous form. 
I.—Glyphinaphis bambusae, antenna of apterous form. 
J.—Glyphinaphis bambusae, cornicle of apterous form. 
K.—Glyphinaphis bambusae, cauda and anal plate. 
L.—Mansakia miyabei, wings. 

M.—Ceratoglyphina bambusae, apterous form. 
N.—Ceratoglyphina bambusae, cauda and anal plate. 
O.—Ceratoglyphina bambusae, cornicle of apterous form. 
P.—Ceratoglyphina bambusae, antenna of apterous form. 
Q.—Astegopteryx distychit, antenna of alate form. 
R.—Astegopteryx distychii, fore wing. 

S.—Astegopteryx distychii, anal plate of alate form. 
T.—Astegopteryx distychui, cauda of alate form. 
U.—Astegopteryx distychir, end of abdomen. 
V.—Astegopteryx styracophila, fore wing. 
W .—Astegopteryx gallarum, fore wing. 

X.—Astegopteryx gallarum, tip of antenna of alate form. 
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PLATE XVI. 


A.—Aleurodaphis blumeae, apterous form. 
B.—Aleurodaphis blumeae, antenna of apterous form. 
C.—Aleurodaphis blumeae, dorsal wax pores. 
D.—Aleurodaphis blumeae, margin. 
E.—Aleurodaphis blumeae, cauda and anal plate. 
F’.—Cerataphis lataniae, apterous form. 
G.—Cerataphis lataniae, wings. 
H.—Cerataphis lataniae, cauda and anal plate of apterous form. 
I.— Cerataphis lataniae, antenna of apterous form. 
J.—Cerataphis lataniae, antenna of alate form. 
K.—Cerataphis lataniae, anal plate of alate form. 
L.—Cerataphis lataniae, cauda of alate form. 
M.—Cerataphis lataniae, head of apterous form, central view. 
N.—Thoracaphis arboris, apterous form. 
O.—Thoracaphis arboris, antenna of apterous form. 
P.—Thoracaphis arboris, cauda and anal plate of apterous form. 
Q.—Thoracaphis ficus, antenna of apterous form. 
R.—Thoracaphis ficus, extremity of abdomen, apterous form. 
S.—Thoracaphis castaneae, wings. 
T.—Thoracaphis castaneae, distal segment of antenna of alate form. 
U.—Thoracaphis castaneae, cauda and anal plate of alate form. 
V.—Thoracaphis castaneae, cornicle of alate form. 
W.—Thoracaphis castaneae, antenna of alate form. 
j 
a 
i 


109 


ADDITIONAL COPIES 
OF THIS PUBLICATION MAY RE PROCURED FROM 
THE SUPERINTENDENT OF DOCUMENTS 
GOVERNMENT PRINTING OFFICE 
WASHINGTON, D. C. 
See ASC 
30 CENTS PER COPY 


